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(67) A method of isolating a ^rst subterranean zone from a second subterranean zone in a wellbore. which 
comprises positioning one or more solid tubulars 135, 160 within the weftbore, the solid tubulars 
traversing the first subterranean zone; positioning one or more perforated tubulars 145 each including 
one or more radial passages within the well bore, the perforated tubulars traversing the second 
subterranean zone; radially expanding at least one of the solid tubulars and perforated ttibulars within the 
wellbore; fluidicly coupling the perforated tubulars and the primary solid tubulars; preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone within the weMbore 
external to the primary solid tubulars and perforated tubulars; sealing off an annular region within at least 
one of the perforated tubulars; and injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

Also disclosed method and systems rf extracting materials from a subterranean zone. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference T o Related Applications 

This application is a continuation-in-part of U.S. patent application serial number 
5 09/969,922, attorney docket number 25791.69. filed on 10/3/2001. that was a 
continuation-in-part of U.S. patent application serial number 09/440.338, attorney 
docket number 25791.9.02, filed on 11/15/1999, that issued as U.S. Patent No. 
6,328,113. that dainr^ ttYe benefit of the filing date of U.S. provisional patent 
application serial number 60/108,558, attorney docket number 25791.9. filed on 
10 11/16/1 998. the disckisures oF which are incorporated herein by reference. 

The present appDcatiOT is related to the foltowing: (1) U.S. patent application serial no. 
09/454,139. attorney docket no. 25791.03.02. filed on 12/3/1999, (2) U.S. patent 
application serial no. 09/510,913, attorney docket no. 25791.7.02. filed on 2/23/2000, 

15 (3) U.S. patent application serial no. 09/502,350, attorney docket no. 25791,8.02. filed 
on 2/10/2000, (4) U.S. patent application serial no. 09/440.338. attonray docket no. 
25791.9.02, filed on 11/15/1999, (5) U.S. patent application serial no. 09/523.460. 
attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent application serial 
no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000, (7) U.S. patent 

20 application serial no. 09/511,941, attorney docket no. 25791.16.02, filed on 2/24/2000, 
(8) U.S. patent appKcatim sertel no. 09/588,946, attcmiey docket no. 25791 .17.02. filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, attorney docket no. 
25791.23.02, filed on 4/26/2000. (10) PCT patent application serial no. 
PCT/USOO/18635. attorney docket no. 25791^5.02. filed on 7/9/2000, (11) U.S. 

25 provisional patent application serial no. 60/182,671 , attorney docket no. 25791 ,27, filed 
on 11/1/1999, (12) U.S. provisional patent application serial no. 60/154.047, attdmey 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provistonal patent application serial 
no. 60/T59,082. attomey docket no. 25791.34. filed on 10/12/1999, (14) U.S; 
provisk>nal patent application serial no. 60/159,039, attomey docket no. 25791.36, filed 

30 on 10/12/1999. (15) U.S. provistonal patent appltoation serial no. 60/159,033, attomey 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial 
no. 60/212,359, attomey docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional 
patent application serial no. 60/165.228, attomey docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provisional patent application serial no. 60/221,443, attomey 
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docket no. 25791.45, filed on 7/28/2000, (19) UiS. provtsional patent application serial 
no. 60/221.645, attorney docket no. 25791.46, filed on 7/28/20)0, (20) U.S. provlstonal 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent appUcation serial no. 60/237,334, attorney 
5 docket no. 25791.48. fited on 10/2/2000, (22) U.S. provlstonal patent application serial 
no. 60/270,007. attorney docket no. 25791 .5Q. filed on 2/20/2001 ; (23) U.S. provisional 
patent application serial no. 60/262,434, attorney docket no. 25791,51, filed on 
1/17/2001; (24) U.S. provisional patent applicatton serial no. 60/259,486. attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provlstonal patent application serial 

10 no. 60/303 J40, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453, attorney docket no. 25791.59, fited on 
8/20/2001; (27) U.S. provisional patent application serial no. 60/317,985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provlstonal patent application serial 
no. 60/3318,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

15 utility patent applicatton serial no. 09/969,922, attorney docket no. 25791.69. filed on 
1 0/3/2001 , the dtedosures of whi<* are Incorporated lierein by reference. 

Background of the Invention 

This invention relates generally to oil and gas exploration, and in particular to isolating 
20 certain subten^nean zones to facilitate oil and gas exptoratton. 

During oil exploration, a wellbore typteally traverses a number of zones within a 
subterranean fomiatlon. Some of these subten^nean zones will produce oil and gas. 
while others will not.. Further, It is often necessary to isolate subten^nean zones from 
25 one another in order to facilitate tfie exploration for and prcxiuction of oil and gas. 
Existing methods for isolating subtenBnean productton zones in order to facilitate the 
exptoratton for and productton of oil and gas are complex and expensive. 

The present invention is directed to overcoming one or nrore of the limitations of the 
30 existing processes for teolating subt^ranean zones during oil and gas exploration. 

Summary of the Invention 

According to one aspect of the present Invention, an apparatus is provWed that 
includes a zonal isolation assembly induding: one or more solid tubular memt)ers, each 
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solid tubular member indudlng one or more external seals, one or more perforated 
tutHJIar mernt)ers coupled to the solid tubular members, one or more flow control valves 
operably coupled to the perforated tubular members for controlling the flow of fiuidic 
materials through the perforated tubular members, one or more temperature sensors 

5 operably coupled to one or more of the perforated tubular members for monitorrng the 
operating temperature ^thin the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operating pressure v^thin the perforated tubular members, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within ttie perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors arnJ controlling the operation of 
the flow control vah^es. At least one of the solid tubular members and the perforated 

IS tubular members are fbnned by a radial expansion process perfonmed within the 
wellbore. 

According to another aspect of the present Invention, a method of isolating a first 
subtenanean zone from a second subten^nean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubuiars 
within the wellbore, fluididy coupling the perforated tubulars and the solid tubulars, 

25 preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, monitoring the operating temperatures, pressures, and flow rates within one 
or mors of the perforated tubulars, and controlling the flow of fluidic materials, through 
the perforated tubulars as a function of the nx)nitored operating temperatures, 

30 pressures, and flow rates. 

According to another aspect erf the present Invention, a nrwthod of extracting materials 
from a producing sutrferranean zone in a wellbore, at least a portion of the wellbore 
indudlng a casing, is provided that indudes positioning one or more solid tubulars 
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within the wellbore, positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterrarvean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore. fluididy 
coupling the solid tubulars with the casing, fluidicty coupling the perforated tubulars 
5 with tt^ solid tubulars, fluididy isolating the prbdudng subterranean zone from at least 
one other subten^nean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and controlling tto flow of fluidic materials through the perforated tubulars as a function 
10 of the monitored operating temperatures, pressures, and flow rates. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone flnom a second subterranean zone in a wellbore is pn^vlded that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 

15 tubulars traversing the first subtenranean zone, means for positioning one or more 
perforated tubulars within the wellbore^ the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
tempmtures, pressures, and flow rates within one or nrK>re of the perforated tubulars, 
and means for oontrdling the flow of fluidic materials trough the perforated tubulars as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 

According to another asped of the present invention, a system far extracting nDaterials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that Indudes means for positioning one or more solid 
tubulars within the wellbore, mear^ for positioning one or mpre perforated tubulars 
30 within the welBx)re, the perforated tubulars traversing the produdng subten^nean 
zone, rroans for radially exparxling at least one of the solkJ tubulars and the perforated 
tubulars within the wellbore, means for fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the produdng subterranean zone from at least one other 
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subterranean zone within the wellt>ore, means for fluidiciy coupling at least one of the 
perforated tubulars with the producing subtenanean zone, means for mmitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of fluldic materials through the perforated 
5 tubulars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or mom solid tubular members, each 

10 so8d tubular member including one or more external seals, one or nriore perforated 
tubular members each including radial passages coupled to the solid tubular memb^, 
and one or nrK>re solid tubular liners coupled to the iriferior surfaces of one or more of 
the perforated tubular memt)ers for sealing at least some of the radial passages of the 
perforated tubular merr^ers, and a shoe coupled to the zonal isolation assenrtbly. At 

15 least one of the solid tut>uiar members and the perforated tutniiar members are formed 
by a radial expansion process performed within the wellbore, and the solid tubular 
liners are formed by ^ radial expansion process perfomned within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subtenranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubulars within the wellb<m, fiuidiciy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
' subterranean zone to the second subtenranean zone v^in the wellbore external to the 
primary solid tubulars and perforated tubulars, positioning one or more solid tubular 
liners within the interior of one or nrore of the perforated tubulars, and radially 
30 expar^ling and plastically deforming the solid tubular liners within the interior of one or 
mors of the perforated tubulars to fluididy seal at least some of the radial passages of 
the perforated tubulars. 
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According to anottter aspect of the present inverition, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
indudflfig a casing, is provided that includes positioning one or more solid tubulars 
within the wellbore, positioning one or more perforated tubulars each including one or 
5 more rmJial passages within the welibore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, fluididy coupling the solid tubulars with the 
casir^, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterranean zone from at least or^ other subterranean zone 
10 within ttie wellbore, fluidicly coupling at least one of the perforated tubulars with the 
produdng subterranean zone, positioning one or nrwe solid tubular liners within the 
interior of one or more of the perforated tubulars. and radially expanding and plastically 
defomfting the solid tubular liners within the interior of one or rmm of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perfcxated tubulars. 

15 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
imdudes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or mors 

20 perforated tubulars each induding one or more radial passages within the welibore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subteranean zone to the second 

25 sid)tarFanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, nr^ns for positioning one or more solid tubular liners within the 
irtterior of one or more of the perforated tubulars, and means for radially expandihg arrd 
plastically defonning the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluidicly seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone In a wellbore, at least a portion of the wellbore 
ir>duding a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the wellt>ore, means for positioning one or more perforated tubuiars 
each including one or more radial passages within the wellbore, the perforated tubuiars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubuiars and the perforated tubuiars within the wellbore, means for fluidicly 
5 coupling the solid tubuiars with the casing, means for fluldidy coupling the perforated 
tubuiars with the solid tubuiars, PDeans for fluidiciy isolating the producing subterranean 
zone from at least one other subtenranean zone within the wellbors, means for fluidicly 
coupling at least one of the perforated tubuiars with the producing subterranean zone, 
means for positioning one or more solid tubular liners witNn the interior of one or more 
10 of the perforated tubuiars, and means for radially expanding and plastically deforming 
the solid tubular liners within the interior of one or more of the perfcrated tubuiars to 
fluidicly seal at least some of the radial passages of the perforated tubuiars. 

According to another aspect of the present invention, an apparatus Is provided that 
15 includes a zonal isolatidn assembly including: one or more solid tubular mer7d>ers, each 
solid tubular member including one or more external seals, one or mora perforated 
tubular members each induding radial passages coupled to the solid tubular rr^embers. 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal teolation assembly. 

Accmiing to another aspect of the present invention, a method of isolating a first 
subtenranean zone from a second subtenranean zone in a wellbore is provided that 
includes positioning one or more solid tubuiars yvithtn the wellbore, the solid tubuiars 

25 traversing the first subterranean zone, positionNig one or more perforated tubuiars 
each including one or more radial passages within the wellbore, the perforate tubuiars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubuiars and perforated tubuiars within the wellbore, fiuididy coupling the perforated 
tubuiars and the primary solid tubidars, preventing the passage of fluids from the first 

30 subten^nean zone to the second subterranean zone within the wellbore external to the 
prinfiary solid tubuiars and perforated tubuiars, sealing off an annular region within at 
least one of the perforated tubuiars, and injecting a hardenabie fluidlc sealing material 
into the sealed annular regions of the perforated tubuiars to seal off at least some of 
the radial passages of the perforated tubuiars. 
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Aocordfng to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes petitioning one or mora solid tubulars 
5 within the wellbore, positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least or^ of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars vWth the solid tubulars, fluididy 

10 isolating the produdng subten^nean zone from at least me other subtenranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulars. 

According to another aspect of the present Invention, a system for isolating a first 
subtenariean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 

20 tubulars traversing the first subterranean zone, rraians for positioning one or more 
perforated tubulars eadi iridudjng one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the sdid tubulars, means for 

25 preventing the passage of fluids from the first subtenranean zone to the second 
subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for sealing off an annular region within at least one of the 
perforated tubulars, and means for injecting a hardenable fluidic seating material into 
the sealed annular regions of the perforated tubulars to seal off at least some of the 

30 radial passages of the perforated tubulars. 

According to another aspect of the present inventiOT, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing. Is provided that indudes means for positioning one or more solid 
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Uibulars within the wellbore, means for positiontng one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars. means for fluididy isolating the produdng subterranean 
zone fipom at least one other subterranean zone wittiin the wiellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subtenanean zone, 
vnoans for sealing off an annular region wtttiin at least one of the perforated tubulars, 

10 and means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another asped of the present invention, an apparatus is provided that 
15 indudes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation including: one or more solid tubular numbers, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
members coupled to the soHd tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular members are fbmied by a radial expan^on process performed within the 
wellbore, and at least one of the perfcmted tubular members are radially expanded into 
intimate contad with the subtmranean formation. 

According to another asped of the present invention, a nnethod of isolating a first 
25 siibtenanean zone from a siscond subterranean zone in a wellbore Is provided that 
Inchides positionihg one or more solid tubulars within the wellbore, the solid tubulars 
travmir\g the first subterranean zone, positioning one or more perforated tubulars 
v^thin the wellbore each inchidirig one or rrxKe radial passages, the perforated tubulars 
traversing the second subten^nean zone, radially expanding at least one of the primary 
30 solid tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contad with the second subterranean zone, 
fluididy couplirig the perforated tubulars and the solid tubulars, and preventing the 
passage of fluids from the first subterranean zone to the second subterrar>ean zor>e 
within the wellbore external to the sdid tubulars and perforated tubulars. 
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According to another aspect of the present inventon, a method of extracting materials 
from a producing subterranean zone in a weltt)ore, at {east a portion of the we|ltK)re 
including a casing, is provided that indudes positioning one or nrtore solid tubulars 

5 within the wellt}ore, positioning one or more perforated tubulars within the wellbore 
each including one or more radial passages^ the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars Into intinDate contact with the producing subterranean zone, fluididy 

10 coupling the solid tubulars with the casing, fluididy coupling the perforated tubutars 
with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, and fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

15 According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellt>ore is provided tliat 
IrKdudes means for positioning one or more solid tubulars wittiin the wellbore, the solid 
tubulars traversing the first subtenranean zone, means for positioning one or more 
perforated tubulars within the wellbore each induding one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radially 
exparKling at least one of the solid tubutars arKi perforated tubulars within the wellbore. 
rtieans for radially expanding at least erne of the perforated tubulars into intimate 
contad with the second subterranean zone, means for fluididy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 

25 first subterranean zone to the second subterranean zone within the wellbore external to 
the sdid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subtenranean zone in a wellbore. at least a portion of the wellbore 
30 Induding a casing, is provided that indudes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
within the wellbore each induding one or more radial openings, the perforated tutnjlars 
traversing the produdng subterranean zone, rneans for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, means for fluidldy coupling the solid tubulars with the 
casing, means fcMr flukJidy coupling the perforated tubulars with the solid tubulars, 
nneans for fluidldy isolating the produdng subt^ranean zone from at least one other 
5 subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly positioned within a wellbore that traverses a 

10 subterranean fonnation and indudes a perfected wellbore casing, induding: one or 
more solid tubular mennbers, eadi solid tubular member induding one or more extemal 
seals, one or more perforated tubular members coupled to the solid tubular members, 
arKl a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular memt)er3 are fonmed t>y a radial expansion 

15 process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate oontad with the perforated wellbore 
casmg. 

According to another aspect of the present invention, a method of isolating a first 
20 subten^nean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subtenanean zone, is provided that 
indudes positioning one or more solid tubulars within the wellbore. the sdid tubulars 
traversing the ifirst subterranean zone, positioning one or more perforated tubulars 
within the wellbore each induding one or more radial passages, the perforated tubulars 
25 ' traversing the second subterranean zone, radially expanding at least one of the primary 
solid tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated casing, fluidldy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 wellbore extemal to the solid tubulars and perforated tubulars. 

According to another aspect of the present Invention, a method of extracting materials 
from a produdr>g subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the produdng subtenanean 



11 



zone, is provided that includes positioning one or more solid tubulars within the 
welltK>re, positioning one or more perforated tutHilars within the wellbore each including 
one or more radial passages, the perfonated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

5 perforated tubulars within the wellbore, radially expariding at least one of the perforated 
tubulars into intimate contact with the perforated casing, fluididy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fiuidtdy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, and fluididy coupling at least one of the 

10 perforated tubulars with the produdng subterranean zone* 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 indudes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenanean zone, means for positioning one or nfK)re 
perforated tubulars within the wellbore each indudirtg one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casirig, means for fluididy coupling the perforated tubulars 
and the solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore extemal to the 
solid tubulars and perforated tubulars. 

25 

According to another aspect of the present invention, a system for extracting materials 
' from a produdng subterranean zone in a wellbore, at least a portton of the wellbore 
induding a casing and a perforated casing tiiat traverses tine produdng subterranean 
zone, that indudes means fcr positioning one or rmre solid tubulars within the 
30 wellbore, misans for positiortlr>g one or more perforated tubulars within the wellbore 
each induding one or more radial openings, the perforated tubulars traversing ttie 
produdng subterranean zone, means for radially expanding at least one of ti)e solid 
tubulars and the perforated tubulars within the wellt>ore, means for radially expanding 
at least one of the perforated tubulars into intimate contact witii the perforated casing, 
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means for fluididy coupling the solid tubulars with the casing, means for fluididy 
coupling the perforated tubulars with the solid tubulars, means for fluididy isolating the 
produdng subtenranean zone from at least one other subterranean zone within the 
wellbore, and means for fluididy coupling at least one of the perforated tubulars with 
5 the produdng subterranean zone. 

According to another asped of the present invention, an ^ipparatus is provided that 
indudes a zonal isolation assembly Induding: one or more solid tubular members, each 
solid tubular member induding one or more external seals, one or more perforated 

10 tubular members each induding radial passages coupled to the solid tubular members, 
and one or more perforated tubuter liners eadi induding one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the sdid tubular 
members and the perforated tubular members are form^ by a radial expansion 

15 process performed within the weltbore, and the perforated tubular liners are fomned by 
a radial expansion process perfonr^ within the wellbore. 

According to another asped of the present invention, a method of isolating a first 
subterrar>ean zone from a second subtenanean zone in a wellbore Is provided that 

20 indudes positioning one or more solid tubulars within ttie wellbore, the solid tutxilars 
traversing the first subteoanean zone, positioning one or more perforated tubulars 
eadi induding one or nrwre radial passages within the wellbore. the perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners wtthin the interior of one or more of the perforated Ujbulars, and radially 
expanding and plastically defonning the perforated tubular liners within the interior of 

30 one or more of the perforated titulars. 

According to another asped of the present Invention, a method of extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or more solid tubulars 
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within the wellbore, positioning one or more perforated tubulars each induding one or 
more radial passages within the wellbore* the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one erf the solid tubulars and 
the perforated tubulars within the wellbore, fhiididy coupling the solid tubulars with the 
5 casing, fluidldy coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the produdng subtenanean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and radially expanding and 
10 piastically deforming the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zc^e from a second subterranean zxm in a wellbore is provided that 

15 indudes means for positioning one or more sdid tubulars v^^in the wellbore. the solid 
tubulars traversing the first subtenranean zone, nieans for positioning one or more 
perf<»ated tubulars each induding one or more radial passages withiri the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluidicly coupling the perforated tubulars and tte solid tubulars, means for 
preventbig the passage of fluids ^rom the first subtenanean zone to the second 
subterranean zone within the wellbore external to the prin^ry solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 and plastically defbnming the perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subtenanean zone in a wellbore, at least a portion of the wellbore 
30 Induding a casing, is provided that includes means for positioning one or more solid 
tubulars within the wellbore. means for positioning one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 
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coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the producing subterranean 
zone from at least we other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
5 means for positioning or>e or more perforated tubular liners within the interior of one or 
more of the perforated tubulars, and means for radially expanding and plastically 
defonrUng the perforated tubular liners within the interior of one or more of \he 
perforated tubulars. 

10 According to another aspect of the present invention, an apparatus is provided that 
includes a zonal IsolatiOT assembly induding: one or more solid tubular members, each 
solid tjtoular member Induding one or more external seals, two or more perforate 
tubular members each induding radial passages coupled to the solid tubular nnembers, 
and one pr more one-way valves for controllably fluididy coupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are fonmed by a radial 
expansion process perfomn^d within the wellbore. 

According to another asped <rf the present invention, a method of isolating a first 
20 subterranean zone from a second subten^nean zone having a plurality of produdng 
zones in a wellbore is provided that indudes positioning one or more solid tubulars 
wittiin the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each induding one or more radial passages wittiin the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within ttie wellbore, 
fiuidiciy coupling the perforated tubulars and the primary solid tubulars, preventing ttie 
passage of fluids from the first subten^anean zone to the second subterranean zone 
wittiin the wellbore external to the primary solid tubulars and perforated tubulans, and 
preventing fluids from passing from one of Vhe produdng zones that has not been 
30 depleted to one of the produdng zones tiiat has been depleted. 

Acceding to another asped of the present invention, a nnethod of extracting materials 
from a wellbore having a plurality of produdng subterranean zones, at least a portion of 
tiie wellbore induding a casing, is provided that indudes positioning one or more solid 
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tubulars within the wellbore, positioning two or more perforated tubulars each including 
one or nrtore radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weilbbre, ifiiddidy coupling the solid tubuiars with the 
5 casing, fluididy coupling the perforated tubulars with the solid tubulars* fluididy 
isolating the producing subteoi^an zone from at teast one other subterranean zone 
within the wellbore. fluididy coupling at feast one of the perforated tubulars with the 
produdng subterranean zone, preventing fluids from passing from one of the produdng 
zones that has not been depleted to one of the produdng zones that has been 
10 depleted. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore is provided that indudes means for positioning one or more solid 

15 tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
nraans for positioning one or more perforated tubulars each including one or nrK>re 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 

20 tutHilars and the solid tubulars, means for preventing the passage of fluids frohn the first 
subterranean zone to the second subten^nean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubuiars, 
and means for preventing fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of produdng subtenanean zones in a wellbore, at least a portion of the 
wellbore induding a casing, is provUed that indudes means for positioning one or 
30 more solid tubulars within the wellbore, means for positioning one or more perforated 
tubulars each induding one or more radial passages within the wellbore, the perforated 
tubulars tiBversIng the prpdudng subterranean zones, means for radially expanding at 
least one of the solid tubulars and the paforated tubulars within the wellbore, nneans 
for fluididy coupling ttie solid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tubulars. means for fluididy isolating the produdng 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, means for positioning one or more perforated tubular liners within 
5 ^e Interior of one Or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the produdng zones that has not been depleted to one of the 
produdng s^mes that has been depleted. 

According to another aspect of the present Invention, an apparatus for extractirtg 
10 geothennai energy from a subterranean formation containing a source of geothermal 
energy is provided that includes a zor^l isolation assembly positioned within the 
subterranean fonmation induding: one or more solid tubular members, each solid 
tubidar member induding one or more external sealSv one or more perforated tubular 
members eadi induding radial passages coupled to the solid tubular numbers, and 
15 one or more perforated tubular liners each Induding one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tutnilar members, and 
a shoe coupled to the ronal isolation assembly. At least one of the solid tubular 
memters and the perforated tubular members are fonned by a radial expansion 
process perfonmed within the welibore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subten^nean zone induding a source of geothemrkdl 
energy In a wellbore is provided that indudes positioning one or more solid tubulars 
within the weHbore, the solid tubulars traversing tiie first sid^terranean zone, positioning 

25 one or more perforated tubulars each Induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 

30 v\^n the wellbore exterruii to the primary solid tubulars and perflated tubulars. 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars. and radially expanding and plastically deforming ttie perflated 
tubular liners within the interior of one or more of the perforated tubulars. 
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Acoording to another aspect of the present invention, a method of extracting 
geothermal energy from a subtenanean geothermal zone in a welltxire, at least a 
portion of the wellbore including a casing, is provided that includes positioning one or 
more solid tubutars within the wellbore, positioning one or more perforated tubulars 
5 each including one or nx>re radial passa^s within the wellbore, the perforated tubulars 
traversing the subterranean geothemriai zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, fluididy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy iscrfating the subterranean geothemial zone from at least one other 
10 subterranean zone within the wellbore, and flutdidy coupling at least one of the 
perforated tubulars with the subterranean geothermal zone. 

According to another aspect of the present invention, a system for isolating a first 
subtenanean zone from, a second geomemnal subterranean zone in a wellbore is 

15 provided that indudes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each induding one or nrK>re radial 
passages within the wellbore, the perforated tubulars traversing the second geothermal 
subterranean zone, nr>eans for radially expanding at least one of the solid tubulars and 

20 perforate tubulars Within the wellbore, means for fluididy coupling the perforated 
tubulars and the solkl tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geothenral subterranean zone within the 
welltxm external to the primary solid tubulars and perforated tubulars, 

25 According to another aspec^ cf the present invention, a system for extracting 
geothermal energy from a subterranean geothennai zc^ in a wellbore. at least a 
portion of the wellbore fnduding a casing, is provided that indudes means for 
positioning one or more solid tubulars within the wellbore, means for positiming one or 
ntore perforated tubulars each indiKling one or more radial passages within the 

30 wellbore, ti)e perforated tubulars traversing the subtenanean geoti>ennal zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welftK}re, means for fluididy coupling the solid tut>ulars with the casing, 
means for flutdidy coupling ttie perforated tubulars with the solid tubulars, means for 
fluididy isolating the subterrsinean geottierrral zone from at least one other 
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subterranean zone within the weilbore, and means for fluididy coupling at least one of 
the perforated tubulars with the subten^nean geothermal zone. 

Acoording to another aspect of the present invention, an apparatus is provided that 
5 includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 
tubular members each including one or ntore radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular men^rs and the perforated tubular members are fonmed by a radial 
10 expar^ion process perfonmed within the weilbore. and the radial passage of at least 
one of the perforated tubular members are cleaned by furtier radial expansion of the 
perforated tubular nrtembers within the weilbore. 

According to another aspect of the present invention, a method of isolating a first 
15 subtenanean zone from a second subterranean zone in a weilbore is provided that 
Includes positioning one or nnore solid tubulars wthin the weilbore. the solid tubulars 
traversing the fbrst subterranean zone, positioning one or more perforated tubulars 
within tt^ weilbore each including one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 soBd tubulars and perforated tubulars within the weilbore, fluididy coupling the 
perforated tubulars and me solid tubulars, preventing the passage of fluids from the 
first subteranean zone to the second isubtenanean zone within the welibore extemal to 
the solid tubulars and perforated tubulars. and cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the weilbore. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subtenranean zone in a welibore. at least a portion of the welibore 
including a casing, is provided that includes positioning one or more solid tubulars 
30 within the welltx>re, positioning me or more perforated tubulars within the welibore 
each including one or more radial passages, the perforated bjbiilars traversing the 
producing subterranean zone, radially expanding at least one of Vt\e solid tubulars and 
the perforated tubulars within the wellbore.^ fluididy coupling ttie solid tubulars witii \he 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluMidy 
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isolating the produdng subterranean zone from at least one other subterranean zone 
within the weltt}ore. fluidicly coupling at least one of the perforated tubulars with the 
produdng subterranean zone, nnonltoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubutars, and cleaning materials from 
5 the radbl passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

According to another aspect of the present Invention, a system for isolating a first 
subtenanean zone from a second subterranean zone in a wellbore is provided that 

10 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenranean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or nrtore mdiat passages, Vt\e 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

15 means for fluidiciy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subtenan^n zone to the second 
subtenranean zone within the wellbore external to the solid tubulars arxl perforated 
tubulars, and means for cleaning materials from the radial passages of at least one of 
the perforated bjbulars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zof>e in a wellbore, at least a portion of the wellbore 
indudoig a casing, is provided that Includes means for positioning one or nrK>re solid 

25 tubulars within the mllbore, means for positioning one or more perforated tubutars 
witltin the wellbore each including one or more radial passages, the perforated tubutars 
traversing the producing subtemanean zone, nr^ans for radially expanding at least one 
of the s(ritd tubutars and the perforated tubulars within the wellbore, means for ftuididy 
coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 

30 tubulars with the solid tubulars, means for fluididy isolating the producing subtenanean 
zone from at least one other subterranean zone within the wellbore. means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
and means for cleaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
wetltx>re. 

Brief Description of the Drawin]^ 

FIG. 1 is a fragmentary cross-seclional view Illustrating aie isolation of subtenanean 
5 zones. 

Fig. 2a Is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for isoiatir^ subteranean zones wittiln a borehole. 

10 Rg. 2b Is a cross sectional Illustration of the system of Fig. 2a during the Injection of a 
fluWlc material into the tubular support member. 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b while pulfing the tubular 
expansion cone out of the wdllbore. 

15 

Fig. 2d is a. cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative emtodiment of a method for 
manufacturing the expandable tubular member of Fig, 3. 

25 Fig. 5a is a cross sectional illustration of an illustrative embodiment of the upsetting of 
the ends of a tubular member. 

Fig. 5b is a cross sectional illustration of the expandable tubular member of Rg. 5a 
aftOT radially expanding and plastically deformir^ the ends of the expandable tubular 
30 member. 

Fig. Sc is a cross sectional illustration of the expandable tubular member of Rg. 5b 
after forming threaded connections on the ends of the expandable tubular member. 
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Fig. 5d is a cross sectional illustration of the expandatrfe tubular member of Fig. 5c 
after coupling sealing nrtembers to the exterior surface of the intermediate unexpended 
portion of the expandable tubular memt)er. 

5 Fig. 6 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterrartean zones of Rg. 1 . 

Fig. 9 is a fragmentary cross sectional illusti^tion of an embodbmnt of a method for 
15 iNhg one of the perforated tubular members of the system for isolating subterranean 
zones of Rg. 1 with a solid tutnilar liner. 

Fig. 10 is a fragmentary cross secticmal Illustration of an embodiment of a ntottiod for 
sealing one of the perforated tubular members of the system for Isolating subterranean 
20 zones of Fig. 1 with a hardenable fiuidic sealing material. 

Fig. 11 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular menr^ers of the system for isolating 
subterranean rones of Fig. 1 with the surnxinding subtenanean formation. 

25 

Rg. 12 is a fragmentary cross sectional illustration of an embodiment of a mettiod for 
coupling one of tiie perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with a surrounding perforated wellbore casir^. 

30 Fig. 13 is a fragmentary cross Seconal illustration of an embodiment of a method for 
lining one of the perforated tubular memt>ers of the system for Isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional illustration of an alternative embodiment of ttie 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing flow from a producing zwe into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional illustration of an alternative emtKxjiment of the 
system for isolating subterraneian zones of Fig, 1 1n which the system is used to extract 
geothermal er>ergy from a subterranean geothenmal zone. 

Detailed Description of the Illustrative Embodiments 

10 An apparatus and method for isdaSng one or nrK>re subterranean zones from one or 
more other subtenranean zones is provided. The apparatus and nnethod permits a 
producing zone to be isolated from a nonprodiK^ing zone using a combination of sofid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used in combination with conventional, well known, production completion 

15 equipnr^ent and metiiods using a series of packers, solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into the disctosed apparatus to permit the 
oonrvningling and/or Isolation of the subtenanean zones from each other. 

Referring to Rg. 1, a wellbore 105 including a casing 110 are positioned In a 
20 subterranean fomrration 115. The subterranean fonmation 115 includes a number of 
(MDductive and non-productive zones, including a v^ter zone 120 and a targeted oil 
sand zone 125. During exploration of ti^e subterranean fomnation 115, the wellbore 
105 may be extended in a well known manner to traverse the various productive and 
norH>roductive zones, including tt)e water zone 120 and the targeted oil sand zone 
25 125. 

In a prafenred embodiment in order to fluidkdy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provMed that includes one or nr>ore 
sections of soiki casing 135, one or more extenial seals 140. one or mora sections of 
30 perforated casing 145, one or nDore intermediate sections of solid casing 150, and a 
solid shoe 1 55. In several exemplary embodiments, the perforated casir^ 145 includes 
one or mora radial passages. 
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Thd solid casing 135 provides a fluid conduit that transmits fluids and other materials 
ftom one end of the solid casing 135 to other end of the solid casing 135. The solid 
casing 135 may comprise any number of conventional commerdaUy available sections 
of solid tubular casing such as, for example, oilfieid tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred embodiment the solid casing 135 corhprises oilfield 
tubulars available frcm various foreign and dom^tic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of oonventiorYal commercially 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid casing 1 35. 

15 The solid casing 135 is preferably coupled to one more of the perforated caslrigs 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available prooessesv such as, for example, welding, or 
slotted and expandable connectors. In a preferred embodin^nt, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a prefenred embcKliment, the casing 135 includes one more valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an alternative embodiment, during the production mode of operation, an 
internal tubular string with various arrangements of packers, perforated tubing,, sliding 
25 sleeves, and valves may t>e empbyed within the apparatus to provide various options 
for commingling and isolating subtenartean zones from each other while providirtg a 
fluid path to the surface. 

In a particulariy prefered embodiment, the casing 135 is placed into the wellbore 105 
30 by expanding the casing 135 in tto radial direction into Intimate contact with the interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional commerdaily available methods. 
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The seals 140 prevent the passage cS fluids and other materials within the annular 
region 165 between the solid casings 135 and 150 and the weIlt>ore 105. The seals 
140 may comprise any number of omventionat commercially available sealing 
materials suitable for sealing a casing in a wellbore such as, for example, lead, rubber 

5 or epoxy. In a prefenred embodiment, the seals 140 comprise Stratalok e(K)xy matertel 
available from Halliburton Energy Services. The perforated casing 145 permits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subtenranean zone within a subterranean formation. The perforated 

10 casing 145 may comprise any number of conventional commercially available sections 
of slotted tubular casing. In a preferred embodiment, the perf(»^ed casing 145 
comprtees expandable slotted tubular casing available from Petroline in Aberdeen, 
Scotland. In a particulariy preferred embodiment, the perforated casing' 145 comprises 
expandable slotted sandscreen tubular casing available from Petroline in Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as, for example, welding, or 
20 slotted or solid expandable connectors. In a prefen^ embodiment, the perforated 
casing 145 Is coupled to the solid casinQ 135 by expanddt)le solid connectors. 

The perforated casing 145 is preferably coupled to one or more Intemiediate solid 
casings 150. The perforated casing 145 may be coupled to the Intemnediate solid 
25 casing 150 using any nimiber of conventional commerdaliy available processes such 
as, for example, welding or expandable solid or slotted connectors. In a preferred 
OTibodiment, the perforated casing 145 is coupled to the intermediatte solid casing 150 
by expandable soKd connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional commercially avaifable processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodinrvent. the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 



25 



In an alternative emt^odiment the shoe 155 is coupled directly to the last one of the 
intermediate solid casings 150. 

5 In a preferred embodiment, the (^rforated casinjgs 145 are positioned within the 
wellt>ore 105 by expanding the perforated casings 145 In a radial direction into intimate 
contact with the Interior walls of the weHbore 105, The perforated casings 145 may be 
expanded in a radial direction using any number of conventional commerdaily available 
processes. 

10 

The Intermediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The intemnediate solid casing 150 may comprise 
any number of conventional commerdaily available sections of solid tubular casing 
such as, for example. oUfleld tubulars fabricated from chromium steel or fiberglass. \n 
15 a preferred embodiment, the intemnediate solid casing 150 comprises oilfield tubulars 
available from foreign arKl domestic steel mills. 

The intermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intennedlate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional comnnercially available 
processes such as. for example, welding, or solid or slotted expandable connectors. In 
a prefenBd err^bodiment, the intermediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casing 150 may 
comprise a plurahty of such intermediate solid casing 150. 

25 

In a prefenred embodiment, the each intermediate solid casing 150 includes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
interior region of the intennedlate casing 150. In an alternative embodiment, as will be 
recognized by persons having ordinary skill In the art and the benefit of the present 
30 disdosurB, during the production mode of operation, an Intemai tubular string with 
various arrangements erf packers, perforated tutring, sliding sleeves, and valves may t>e 
employed within the apparatus to provkle various options for commingrtng and isolating 
subterranean zor^es from each other while providing a fluid path to the surface. 



26 



In a particular^ preferred embodiment, the intermediate casing 150 is placed into me 
weHbore 105 by expanding the intenmediate casing 150 in the radial dlreotion into 
Intimate contact with the interior walls of the wellbore 105. The tntenrrodiate casing 
150 may be exparided In the radial direction using any number of conventional 
5 commercially available methods. 

In an alternative embodinr^nt one or more of the intermediate solid casings 150 may 
be omitted. In an alternative prefenred embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 - 

The shoe 155 provUes a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may cbm^Mlse any number of conventional commercially available shoes suitable 
for use In a weilbore such as, for example, cement filled shoe, or an aluminum or 
15 c(Hnposfte shoe. In a prefenred embodiment, the shoe 150 comprises an aluminum 
shoe avaitable from Halliburton, In a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploratipn tools. 

20 In a particularty preferred embodiment, the apparatus 130 includes a plurality of solid 
casings 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intemnediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
rrpy comprise one or more solid casings 135, each with one or more valve numbers 
160, n perforated caiaings 145, n-1 intemiediate solid casings 150. each with one or 

25 mors valve members 170, and a shoe 1 55. 

During operation of the apparatus 130. oil and gas may be controilabiy produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intemnediate solid casings 150 with valve members 170 permits isolated sections of the 
zone 125 to be selectively Isolated for production. The seals 140 perrnit the zone 125 
to be fluididy isolated from the zone 120. Ti^ seals 140 further permits delated 
sections of the zone 125 to be fluididy isolated from each other. In this manr^er, the 
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apparatus 130 permits unwanted and/or non-productive subterranean zones to be 
fluididy isolated. 

In an alternative embodiment, as will be recognized by persons having ordinary ^li In 
5 the art and also having the benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various arrangenients of packers, 
perforated tubing, slidlrig sleeves, and valves may be employed wittiin the apparatus to 
provide various options fOr commingling and isolating subterranean zones from each 
other while providing a fluid path to the surface. 

10 

In several alternative embodiments, the solid casing 135, the perforated casings 145, 
the intermediate sections of sdid casing 150, and/or the solid shoe 155 are radially 
expanded and plastically deformed within the wellbore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disclosed in one or more of 

15 the following: (1) U.S. patent application serial no. 09/454,139, attorney docket no. 
25791.03.02, filed on 12/3/1999, (2) U.S. patait application serial no. 09/510,913, 
attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent 
application serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999. 

20 (5) U.S. patent application serial no. 09/523,460, attorney docket no. 25791.1 1.02, filed 
on 3/10/2000, (6) U.S. patent application serial no. 09/512,895, attorney docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 09/511,941, 
attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial 
no. 09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent 

25 appRcation serial no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000. 
(10) PCT patent application serial no. PCT/USOO/18635, attorney docket no. 
25791.25.02, filed on 7/9/2000, (11) U.S. prov^onal patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999, (12) U.S. provisional 
patent application serial no. 60/154,047, attorney docket no. 25791.29, filed on 

30 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, attorney 
docket no. 25791.34, filed on 10/12/1999, (14) U.S. provisional patent application serial 
no. 60/159,039, attoniey docket no. 25791.36, filed on 10/12/1999, (15) U.S. 
provistonal patent application serial no. 60/159,033, attorrrey docket no. 25791.37. filed 
on 10/12/1999, (16) U.S. provisional patent application serial no. 60/212,359. attorney 
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docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional patent application serial 
no. 60/165.228. attorney docket no. 25791.39. filed oh 11/12/1999. (18) U.S. 
provisional patent application serial no. 60/221,443, attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. proviskMial patent application serial no. 60/221,645, attorney 

5 docket no. 25791 .46, filed on 7/28/2000. (20) U.S. provistonal patent applkation serial 
no. 60/233.638. attorney docket no. 25791,47, fUed on 9/18/2000, (21) U.S. provisional 
patent application serial no. 60/237.334. attorney docket no. 25791.48. filed on 
10/2/2000, (22) U.S. provisional patent applicatton serial no. 60/270,007. attorney 
docket no. 25791.50. filed on 2/20/2001 ; (23) U.S. provisional patent application serial 

1 0 no. 60/262.434, attorney docket no. 25791 .51 , filed on 1/1 7/2001 ; (24) U.S. provisional 
patent application serial no. 60/259.486, attorney docket no. 25791.52, filed on 
1/3/2001: (25) U.S. provisional patent application serial no. 60/303,740, attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisfonal patent application serial no. 
60/313.453. attonwy docket no. 25791.59. filed ori 8/20/2001; (27) U.S. provistonal 

15 patent application serial no. 60/317.985. attorney docket no. ^791 .67, filed on 
9/6/2001 ; (28) U.S. prbviskHial patent applk»tion serial no. 60/31 8,386. attorn^ docket 
no. 25791.67.02. filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969.922, attorney docket no. 25791 .69, filed on 10/3/2001 , the dlsctosures of whteh 
are incorporated herein by reference. In an exemplary emtxxJiment, the radial 

20 clearances t}etween the radially e^qianded solid casings 135. perforated casings 145, 
intemwdiate sections of solid casing 150, and/or the solid shoe 155 and tiie welK>ore 
105 are eliminated thereby eliminating the annulus between ttie solid casings, the 
perforated casings 145. the intemnedlate sections of solid casing 150, and/or the solid 
shoe 155 and the wellbore 105. In this manrter, the optional need for filling the annulus 

25 with a filler niaterlal such as. for example, gravel, may be eliminated. 

Refemng to Figs. 2a-2d, an illustrative embodiment of a systwn 200 for isolating . 
subterranean formations includes a tubular support member 202 that defines a 
passage 202a. A tubular expansion cone 204 ttiat defines a passage 204a is coupled 
30 to an end of tiie tubular support member 202. In an exemplary embodiment, the 
tubular expansk)n cone 204 includes a tapered outer surfeice 204b for reasons to be 
described. 
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A pre^xpanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The ffa^t expandable tubular member 206 
further includes an unexpended intemriediate portion 206c. ancrther pre-expanded end 

5 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 206a and 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended Intemiedtate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206d (rf 

10 the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first exparKlable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a secornJ 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular memt>^ 214 
further includes an unexpended intermediate portion 214c, anther pre-expanded end 

20 214d, and a sealing member 214e coupled to the exterior surface of the ur)expended 
intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded erKis, 214a artd 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended Intenmedlate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that d^nes a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 that deflr^ a passage 
30 218b by a conventional threaded connection. A pre^xpanded end 220a erf a third 
expandable tubular member 220 that defines a passage 220b Is coupled to the other 
end 218c of the slotted tubular member 218. The tNrd expandable tubular member 
220 further includes an unexpended intermediate portion 220c, anott^er pre-expanded 
end 220d, and a sealing memt>er 220e coupled to the exterior surfece of the 
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unexpended intermediate portion, tn an exemplary embodinient. the inside and outside 
diameters of the pre^xpanded ends, 220d and 220d, of the third expandable tubular 
member 220 are greater than the inside and outside dianrieters of the unexpended 
Intermediate portion 220c. 

5 

An end 222a of a tubular member 222 Is threadably coupled to the end 30d of the third 
expandable tubular member 220. 

In an exemplary embodiment the Inside and outside diameters of the pre*expanded 
10 ends. 206a, 206d. 214a, 214d, 220d and 220d, of the expandable tubular members, 
206, 214, and 220. and the slotted tubular members 210. 212, 216, dnd 218, are 
substantially equal. In several exemplary embodiments, the sealing members, 206e, 
214e, and 220e. of the expandable tubular members, 206, 214, and 220, respectively, 
further include anchoring elements for engaging the wellbore casing 104. in several 
15 exemplary embodimmts, the slotted tubular members, 210, 212, 216, and 218, are 
conventional slotted tubular members having threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a structural support. In several 
altemative embodiments, the slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introducing flutdic materials 
20 such as, for example, oil, gas and/or water from or Into a subterranean fomiation. 

In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 is initidlly 
positioned in a borehole 224 formed in a subterranean fonmation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned In any orientation from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support member 202 may be supported in a conventional 
manner using, for example, a slip Joint, or equivalent device in order to permit upward 
movement of the tubular support member and tubular expansion cone 204 relative to 
one more of the expandable tubular members, 206, 214, and 220, and tubular 

30 members. 210,212, 216, arid 218. 

in an exemplary embodiment, as illustrated in Fig. 2b, a fluidic material 228 Is then 
injected into the system 200, through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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In an exemplary embodiment, as illustrated in Fig. 2c, the continued injection of the 
fluidic material 228 through the passages. 202a and 204a, of the tutnilar support 
memt>er 202 and the tubular expansion cone 204, respectively, pressurizes the 

5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding, and plastically deforming the expandable tubular member 206 off of 0te 
tapered extemal surface 204b of the tubular expansion cone 204. In partkxilar, the 
intermediate non pre-expanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically defbnmed off of the tapered extemal surface 204b of 

10 the tubular expansion rane 204. As a result, the sealing member 206e engages the 
interior surface of the weilbore casing 104. Consequently, the radially expanded 
intenmediate portion 206c of the expandable tubular member 206 is thereby coupled to 
the weilbore casing 104. In an exemplary embodiment, the radially expanded 
Intemiedlate portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the weilbore casing 104. * 

In an exemplary embodiment, as illustrated in Fig. 2d, after the expandable tubular 
member 206 has been plastically deformed and radially expanded off of the tapered 
extemal surface 204b of the tubular expansion cone 204, the tubular expansion cone Is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the secortd and third expandable tubular members, 214 and 
220, are radially expanded and plastically deformed off of the tapered extemal surface 
204b of the tubular expansion cone 204. In parttcular, the intemnediate non pre- 
expanded portion 214c of the second expandable tubuteir member 214 is radially 

25 expanded and plastically deformed off of the tapered extemal surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages the 
interior surface of the welltx>re 224. Consequently, the radially expanded intermediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
w^lbore 224. In an exemplary embodiment, the radially expanded intermediate portion 

30 214c of the second expandiable tubular member 214 is also thereby anchored to the 
weilbore 104. Furthermore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandaMe tubular member 
220. Rnally, the continued application of the upward force to the tubular member i02 
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will then radially expand and plastically deform the third expandable tubular member 
220 ofT of the tapered extemal surface 204b of the tubular expansion cone 204. In 
particular, the intemtedtete non pre^xpanded portion 220c of the third expandable 
tubular member 220 is radially expanded iand plastically deformed off of the tapered 

5 extend surface 204b of the tubular expanslcHi cone 204. As a result, the sealing 
member 220e engages the Interior surface of the wellbore 224. Consequently, the 
radially expsmded Intermediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the weHbore 224. In an exemplary embodiment^ the radially 
expanded intennediate portion 220c dl the third expandable tubular member 220 is 

10 also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
flukHdy isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic deformation of the third expandable 
tubular member 220, the tubular support member 202 and the tubular expansion cone 
15 204 are removed from the wellbore 224. 

Thus, during the operatton of the system 10, the Intemrrediate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206. 214, and 
220, respectively, are radially expanded and plastically deformed by the ifpviBrd 

20 displacement of the tubular expansion cone 204. As a result, the sealing memters, 
206e, 214e, and 220e. are displaced in the radial directbn into engagen^nt with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 206, the 
slotted tubular members, 210 and 212, the expandable tubular member 214, the slotted 
tubular members, 216 and 218, and the expandable tubular rhember 220 to the 

25 wellbore. Furthennore, as a result, the connections between the expandable tubular 
members, 206, 214, and 220. the shoe 208, and the slotted tubular members, ;210, 
212, 216, and 218, do vol have to be expandable connections thereby providing, 
signrficant cost savings. In addition, the Inside diameters of the expandable tubular 
members, 206, 214, and 220. and the slotted tubular members, 210, 212, 216, and 

30 218, after the wxM expansion process, are substantially equal. In this manner, 
additional conventtonal tools artd other conventional equipment may be easily 
positioned within, and moved through, the expandable and slotted tubular n^embers. In 
several alternative embodiments, the conventional tools arrd equipment include 
conventional vaMng and other conventional flow control devices for controlling the flow 
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of fluidic materials within and between the expandable tubular members, 206, 214, amj 
220, and the slotted tubular members, 210, 212, 216, and 218. 

Furthemvore, in the system 200, the slotted tubular members 210, 212, 216, and 218 
5 are interleaved among the expandable tubular nnembers, 206, 214, and 220. As a 
result, because only the intermediate non pre-expanded portions, 206c, 214c and 
220c of the expandable tubular members, 206, 214, and 220, respectively, are radially 
expanded and plastically defomned, the slotted tubular nnembers, 210, 212« 216, and 
218 can be conventional slotted tubular members thereby significantly reducing the 

10 cost and complexity of the system 10. Moreover, because only the intermediate non 
pre-expanded portions, 206c, 214c and 220c, of the expandable tubular members, 
206, 214, and 220, respectively, are radially expanded and plastically deformed, the 
number and length of the interleaved slotted tubular members, 210, 212, 216, and 218 
can be much greater than the number and length of the expandable tubular members. 

15 In an exemplary embodiment, the total length of the intermediate non pre-expanded 
portions,. 206c, 214c and 220c of the expandable tubular members, 206, 214, and 
220, is approximately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216, and 218, is approximately 3800 feet. Consequently, in an exenr^lary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically deforming a total length of only 
approximately 200 feet. 

Furthemrwe, the sealing members 206e, 214e, and 220e, of the expandable tubular 
members. 206, 214. and 220, respectively, are used to couple the expandable tubular 
25 members and the slotted tubular members, 210, 212, 216, and 218 tothe wellbore 224, 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the wellbore 224 way be large enough to effectively eliminate the possibility of 
damage to the expandable tubular memb^ and stotted tubular members during the 
placement of the system 200 within the wellbore. 

30 

In an ex<wnplary embodiment, the pre^xpanded ends, 20ea, 206d, 214a, 214d, 220a, 
and 220d, of the expsffidabte tubular mennbers, 206, 214, and 220, respectively, and 
the slotted tubular nDembers, 210, 212, 216, and 218, have outside diameters and wall 
thicknesses of 8.375 inches and 0.350 inches, respectively; prior to the radial 
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expansion, the intennediate hon pre-expanded portions. 206c, 214c, and 220c. of the 
expandable tubular menibers, 206. 214, and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubuliar members, 210, 212, 216, and 218, have inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 intermediate portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 
214, and 220, are equal to 7.675 inches; and the weilbore 224 has an inside diameter 
of 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d. 214a, 214d, 220a, 
10 and 220d, of the expandable tubular members, 206» 214. and 220, respectively, and 
the slotted tubular memt)ers, 210, 212, 216, and 218, have outside diamefters and wall 
thicknesses of 4.500 inches and 0.250 indies, respectively; prior to the radial 
expansion, the intemiediate non pre-expanded portions, 206c, 214c, and 220c of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 
15 of 4.000 inches; the slotted tubular menrtbers, 210, 212, 216, and 218, have inside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
intennediate portions, 20ec, 214c. and 220c of the expandable tubular members, 206, 
214, and 220, are equal to 4.000 inches; arKi the weilbore 224 has an inside diameter 
of 4.892 inches. 

20 

In an exemplary emtK>diment, the system 200 is used to inject or extract fluidic 
materials such as, for example, oil, gas, and/or water into or from the subterranean 
formation 226b. 

25 Refem'ng now to Fig. 3, an exemplary emt>odiment of an expandable tubular memt>er 
300 will now t>e described. The tubular rrtember 300 defines an interior region 300a 
and includes a first end 300b including a first threaded connection 300ba, a first 
tapered portion 300c an intermediate portion 300d, a second tapered portion 300e, 
and a secorxl end 300f including a second threaded connection 300fa. The tubular 

30 member 300 further preferably includes an intermediate sealing member 300g that is 
coupled to the exterior surface of the intermediate portion 300d. 

In an exemplary emt>odinient, the tubular member 300 has a substantially annular 
cross section. The tubular member 300 nnay be fabricated from any numt^r of 
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conventional commerdaily available materials such as. for exampto, Oilfield Country 
Tubular Goods (OCTG), 13 chromium steel tubing/casing, or L83, J55, or P110 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially ctrcular cross section. Furthenmore, in an exemplary embodiment, the 
interior region 300a of the tubular member includes a first inside diameter Di, an 
intermediate inside diameter Dimt. and a second inside diameter Dp. In an exemplary 
embodiment, the first and second inside diameters, Di and Dz, are substantially equal. 

10 in ah exemplary enr>t>od}ment, the first and second inside diameters, Di and D2, are 
greater than the intermediate inside dianneter Dirfr. 

The frat end 300b of the tubular menriber 300 is coupled to the intermediate porHon 
sipOd by the first tapered pbrtion 300c. and the second end 300f of the tubular member 

15 is coupled to the intermediate portion by the second tapered portion 300e. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular memt>ef 300 is greater than the outside diameter of the 
intenmediate portion 306d of the tubular member. The first and second ends. 300b arxi 
300f, df the tubular member 300 include wai\ thicknesses, ti and t2, respectively. In an 

20 exemplary embodiment, the outside diameter of the Intmmediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intermediate portion 300d of the tubular 
member 300 includes a wall thickness tiKr. 

25 tn an exemplary embodiment, the wall thicknesses ti and t2 are substantially equal in 
order to provide substantially elqual burst strength for the first and second ends, 300a 
and 300f, of the tubular member 300. In an exemplary embodiment, the wall 
thicknesses, ti and t2» are both greater than the wall thickness \m In order to optinrmlly 
match the burst strength of the first arKi second ends, 300a and 300f. of the tubular 

30 member 300 with the intennediate portion 300d of the tubular member 300. 

In an exemplary embodiment, the first and second taper^ portions. 300c and 300e. 
are indtned at an angle, a, relative to the tongitudinal direction ranging from about 0 to 
30 degrees in order to optimally fadtitate the radial expanston of the tubular member 
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300. In an exemplary embodiment, the first and second tapered portions. 300c and 
300e, provide a smooth transition t>etvveen the first and second ends, 300a and SOOf, 
and the intenr^iate portion 300d, of the tubular member 300 In order to minimize 
stress concentrations. 

5 

The intermediate sealing member 300g is coupled to the outer surface of the 
intermediate portion 300d of the tubular member 300. In an exemplary embodiment, 
the intemnediate sealing member 300g seals the interface between the intermediate 
portion 300d of the tubular member 300 and the interior surface of a wellbbre casing 

10 305, or other preexisting stmcture, after the radial expansion and plastic deformation of 
the intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intenmediate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment the outside diameter of the intennediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends, 3D0a and 300f, of the tubular member 300 in order to optimally protect the 
intermediate sealing rriember 300g during placement of the tubular menrdser 300 within 
the wellbore casings 305. The Intermediate sealing member 300g may be fabricated 
from any number of conventional commercially available materials such as, for 
example, thennoset or tiiennoplastic polymers. In an exemplary embodiment, the 

20 intermediate sealing member 300g is fabricated from thenmoset (x>iynners in order to 
optimally seal the radially expanded intermediate portion 300d of the tubular menrA)er 
300 witti the wellbore casing 305. In several altenrtative embodiments, the sealing 
nr)emt>er 300g includes one or more rigid anchors for engaging the welbore casing 305 
to ttiereby andw the radially expanded and plastically deformed intennediate portion 

25 300d of the tubular rrtember 300 to the wellbore casing. 

Refening to F^. 4, and 5a to 5d, in an exemplary embodiment, the tubular member 
300 is formed by a imcess 400 that indudes the steps of. (1 ) upsetting both ends of a 
tubular member in step 405; (2) expanding both upset ends of the tubular memt>er tn 
30 step 410; (3) stress relieving both expanded upset ends of ti^e tubular nrtember in step 
415; (4) forming threaded connections in both expanded upset ends of the tubular 
rmmber In step 420; and (5) putting a sealing materiat on the outeide diameter of the 
non-expanded intemnedlate portion of the tubular member in step 425. 
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As illustrated in FIG. 5a, in step 405, both ends, 500a and 500b, of a tubular nnennber 
500 are upset using conventional upsetting methods. The upset ends, 500a and 500b. 
of the tubular menU>er 500 incliKle the ^11 thicknesses ti and t2. The intermediate 
portion 500c of the tubular rhember 500 includes the wall thickness tiNT and the interior 

5 diameter Dinr. In an exemplary emtx)diment, the wail thk:knes8es ti and t2 are 
substantially equal in order to provide burst strength that is substantially equal alorig 
the entire length of the tubular member 500. In an exemplary embodiment, the wall 
thicknesses ti and U are both greater than the wall thickness ttMT in order to provide 
burst strength that is substantially equal along the entire length of the tubular nDember 

10 500, and also to optimally facilitate the fomiatk)n of threaded connections in the first 
and second ends, 500a and 500b. 

As illustrated in Fig. 5b, in steps 410 and 415, both ends, 500a and 5Q0b, of the tubular 
member 500 are radially expanded using conventtonal radial expansion methods, and 

15 then both ends. 500a and 500b, of the tubular member are stress relieved. The 
radially expanded ends, 500a and 500b, of the tubular member 500 include the interior 
diameters Di and D2. In an exemplary emtxxliment, the interior diameters O1 and D2 
are substanBally equal in order to provide a burst strength that is substantially equal in 
an exemplary embodiment, the ratio of the interior diameters Di and D2 to the interior 

20 diameter Dm ranges Uom about 100% to 120% in order to facilitate the subsequent 
radial expansion of the tubular member 500. 

In a preferred embodiment, the relationship between the wall thk:knesses ti, t2, arKJ tm 
of the tubular member 500; the inside diameters Di, D2 and Dan of the tubular niember 
25 500; the inside diameter of the wellbore casing, or other structure, that the 
tubular number 500 will be inserted into; and the putskle diameter Dom of the 
expansion cone that will be used to radially expand the tubular nrtember 500 within the 
wellbore casing is given by the following expression: 

h 

30 

where ti = t2; and 
Di = D2. 

By satisfying the relatbnship given in equation (1), .the expansk>n forces placed upon 
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the tubular mennt>er 500 during the subsequent radial expan^n process are 
substantially equalized. More generally, the relatioriship given in equation (1) may be 
used to calculate the optimal geometry for the tubular member 500 for subsequent 
radial expanston and plastic deformation of the tubular member 500 for fabricating 
5 and/or repairing a weilbore casing, a pipeline* or a structural support* 

As illustrated in FIG. 5c/ |n step 420, convehtlorial threaded connections^ 500d and 
500e, are formed in both expanded ends, 500a and 500b, of the tubular member 500. 
In an exemplary embodhrwnt, the threaded connecttons. 500d and 500e, are provided 
10 using conventional processes for fonming pin arid box type threaded connections 
available from Atlas-Bradford. 

As Illustrated in Fig. 5d, in step 425, a sealing member SOOf is then applied onto the 
outside diameter of the non-expanded intennedlate portion 500c of the tubular member 

15 500. The sealing menrtber SOOf may be applied to the outside diameter of the non- 
expanded Intennediate portion 500c of the tubular member 500 using any number of 
conventional commercially available methods. In a preferred embodiment, the sealing 
member SOOf is applied to the outside diameter of the intenmediate portion 500c of the 
tubular member 500 using commercially available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodinDent, the expandable tubular menrrtjers, 206, 214, and 220, of 
the system 200 are substantially identical to, and/or incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 ' 

Referring to Fig. 6. an exemplary embodiment of tubular expansion cone 600 for 
radially expanding the tubular members 206. 214, 220, 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
60S, a rear end 610, and a radial expartsion section 615. 

30 

In an exemplary embodiment, the fadial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attadc Oi and the second conical outer surface 625 
includes an angle of attack 02- In an exemplary embodiment, the angle of attack is 
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greater than the angle of attack 02. in this manner, the first conical outer surface 620 
optimally radially expands \he intermediate portions, 206c 214c, 220c, 30(kl, and SOOc, 
of the tubular members, 206, 214. 220, 300, and 500, and the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends, 206a 

5 and 206d, 214a and 214d. 220a and 220d, 300b and 300f, and 500a and 500b, of the 
tubular members, 206, 214, 220, 300 and 500. in an exemplary embodiment, the first 
conical outer surface 620 includes an angle of attack Qi ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially expand and plastically 

10 * defonm the tubular rmmbers, 206, 214, 220, 300 and 500. More generally, the 
expansion cone 600 may include 3 or rTK>re adjacent conical outer surfaces having 
arxgtos of attack that decrease from the front end 605 of the expanston cone 600 to the 
rear end 61 0 of the expansion cone 600. 

15 Refening to Fig. 7, another exemplary embodimerit of a tubular expansion cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion section 715. In an exemplary embodlnnent, the radial expansion sectkm 715 
includes an outer sur^ce having a substantially paraboik: outer profile thereby 
providing a paraboloid shape. In this manner, the outer surface of the radial expansion 

20 section 71 5 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expanston cone 700 to a minimum at the rear end 710 of the 
expansion cone. The paratK)iic outer profile of the outer surface of the radial 
expanston sectk>n 715 may be formed using a plurality of adjacent discrete conical^ 
sections and/or using a continuous curved surface. In this manner, the region of the 

25 outer surface of the radial expansion sectk>n 715 adjacent to the front end 705 of the 
expansion cone 700 may optimally radiaity expand the intenmediate porttons, 206c, 
214c, 220c, 300d, and 500c, of the tubular members, 206, 214, 220, 300. and 500, 
while the region of the outer surface of the radial expansk>n section 715 adjacent to the 
rear end 710 of the expansion com 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 206d, 214a and 21 4d. 220a and 220d, 300b 
and 300f, and 500a and 500b, of the tubular members, 206, 214, 220, 300 and 500. In 
an exemplary embodiment, the parabolic profile of the outer surface of the radial 
expanston section 715 Is selected to provide an angle of attadc that ranges from, about 
8 to 20 degrees in the vicinity of the front end 705 of the expansion con^ 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from at>out 
4 to 15 degrees. 

In an exemplary embodiment, the tubular expansion cone 204 of the system 200 is 
5 substantially identical to the expansion cones 600 or 700. and/or incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several alternative embodiments, the teadiings of the apparatus 130, the system 
200, the expandable tubular member 300, the method 400, and/or the expandable 
1 0 tubular memt>er 500 are at least partially combined. 

Refemng to Fig. 8, in an alternative embodiment conventional temperature, pressure, 
and flow sensors, 802, 804, and 806, respectivety, are operabiy coupled to the 
perforated tubulars 145 of the arvaratus 130. The temperature, pressure, and flow 

15 sensors, 802, 804, and 806, respectivety. In tiffn are operaUy coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control vakes 
160 to enhance the operational efficiency of the apparati^ 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 operatton of the flow control valves 160 as a function of tt^ operating temperature, 
pressure, and flow rates within the perforated tubular members 145 are conventional. 

Refening to Fig. 9, in an altemative embodiment, a solid tubular member 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 plastically defbnming the solid tubular member into engagement with the perforated 
tubular memt>er In a conventional manner and/or using one or more of the radial 
expansion methods disdosed in one or rmre of the fdlowing: (1) U.S. patent 
application serial no. 09/454,139, attorney dodcet no. 25791.03.02. filed on 12/3/1099, 
(2) U.S. patent application serial no. 09/510,913, attorney dodiet no. 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, attorney docket no. 
25791.8.02, filed on 2/10/2000. (4) U.S. patent appRcatton serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent appHcatton serial 
no. 09/523,460. attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
appiicatk)n serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/51 1,941. attorney dodcet no. 25791.16.02, filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791.17.02, ffled on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, 
attorney docket no. 25791 .23.02, filed on 4/26/2000. (10) PCt patent applicatkm serial 

5 no. PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 
provistonal patent application serial no. 60/162,671, attorney docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. provisiormi patent applicatton serial no. 60/154,047, attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional patent application serial 
no. 60/159,082.. attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. 

10 provisional patent application serial no. 60/159,039, attorney docket no. 25791 .36, filed 
on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent applicatbn serial 
no. 60/212,359, attorney docket no. 25791.38, Tiled on 6/19/2000, (17) U.S. provisional 
patent application serial no. 60/165,228, attorney dodcet no. 25791.39, filed on , 

15 11/12/1999, (18) U.S. provisional patent application serial no. 60/221,443, attorney 
docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221,645. attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisbnal 
patent application serial no. 60/233,638^ attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provistonal patent application serial no. 60/237,334, attorney 

20 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial 
no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3^001; (25) U.S. provisional patent application serial 

25 no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453, attorney docket no: 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent application serial no. 60/317,985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. proiristonal patent application serial 
no. 60,318.386. attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

30 utility patent application serial no. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001, the disclosures of which are incorporated herein by reference. In this 
nnanner, the solid tubular member 905 flukltely seals the radial passages fooned in ttie 
perforated tubular nDenr\t)er 145 thereby preventing the passage of flukltc materials 
and/or formation materiab throi^h the perforated tubular member. 
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Referring to Fig. 10, in an alternative emtxxiiment, the radial openings In one of the 
perforated tutHitar mennt)ers 145 are sealed by injecting a hardenable fluidic sealing 
material 1005 into the radial openings in the one perforated tubular member by 
5 positioning a closed ended pipe 1010 having one pr more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 arid 
1020 then seal the interfece between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 is then 
injected into the radial openings in the one perforated tubular member 145. The 

10 sealing nr>embers 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the fonmation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then removed from the 
apparatus 130, and the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the interior surface of the one perforated tubular member 145. In an exemplary 
enDbodirmnt, the hardenable fluidic sealing material Is a curable epoxy resin. 

In an alternative embodiment, as illusfrated in Fig. 11, one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 defonned into contact with the surrounding formation 125 thereby compressing the 
surrounding fonmation. In this manner, the sunounding formation 125 is mainteined in 
a stete of compression thereby stabilizing the sunounding fomnatton, redudng the flow 
of loose particles from the surrounding fbmiation into the radial openings of the 
perforated tubular member 145. and enhancing the recov^ of hydrocart>ons from the 

25 surrounding fomnation. 

In an altemath^ emtxxliment, a seismic source 1105 is positioned on a surface, 
location to thereby impart seismic energy into the fomiatlon 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodge from the radial openings th^by enhancing the subsequent recovery of 
hydrocarbons from the fbmnation 1 25. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically fonrmd into contact with the surrounding fomnation 
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125, thereby ooupling the perforated tubular memt>er 145 to the surrounding formation, 
an impulsive load is applied to the perforated tubular member. The impulsive k^d may 
be applied to the perforated tubular member 145 by applying the toad to the end of the 
apparatus 130. The ImFHJlsive load is then transferred to the surrounding fonnation 125 
5 thereby compacting arid/or slurrifying the simounding formation. As a result, the 
recovery of hydrocarbons fmm the fonnation 125 is enhanced. 

In an alternative embodiment, as illustrated in Rg. 12. a welibore casing 1205 having 
one or more perforations 1210 is positioned within the welibore 105 that traverses the 

10 fonnation 125. When the apparatus 130 is positioned wthin the welibore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and piastlcany defomoed into contact with the welibore casing 1205 thereby 
compressing the surrounding formation 125. In this manner, the surrounding fonnation 
125 is maintained in a state of compression thereby stabilizing the sunounding 

15 fonnation, reducing the flow of loose partides from the sunrounding formation into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocart>ons from the surrounding fonnation. 

In an altmiative embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby Impart seismic energy into the formation 125. In ttiis manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subs^uent recovery of 
hydrocart>ons from the fonmation 1 25. 

25 In an alternative embodiment, after ttie perforated tubular member 145 has been 
radially expanded ahd plastically fonned into contact with the welibore casing 1205, 
thereby coupling the perforated tubular member 145 to the surroundirig fonnation. an 
impulsive load is applied to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The impulsive load is then transferred to the sunrounding fonnation 125 
thereby compacting and/or slurrifying the sunounding fonnation. As a result, the 
recovery of hydrocarbons from the formation 1 25 is enhanced. 
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Refenfng to Fig. 13, in an alternative embodiment, one or more perforated tulnilar 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
e)q)anding and plasttcaHy defomiing the perforated tubular member into engagement 
with the perforated tubular memt)er in a conventional manner and/or using one or more 
5 of the radial expansion methods disck»ed in one or more of the following: (1) U.S. 
patent application serial no. 09/454.139. attwney docket no. 25791.03.02. filed on 
12/3/1999, (2) U.S. . patent appHcation serial no. 09/510,913, attorney docket no. 
25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 09/502,350. 
attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial 

10 no. 09/440.338, attorney docket no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent 
application serial no. 09/523.460, attorney docket no. 25791.11.02, filed on 3/10/2000. 
(6) U.S. patent appUcation serial no. 09/512.895, attorney docket no. 25791.12.02, fiietf 
on 2/24/2000, (7) U.S. patent application serial no. 09/511,941, attorney docket no. 
25791.16.02. filed on 2/24/2000. (8) U.S. patent application serial no. 09/588,946, 

t5 attorney docket no. 25791.17.02, filed on 6/7/2000. (9) U.S. patent appiteation serial 
no. 09/559,122, attomey docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent 
applicatton serial no. PCT/USOO/18635, attomey docket no. 25791.25.02, filed on 
7/9/2000, (11) U.S. provistonal patent applkatkin serial no. 60/162,671. attomey docket 
no. 25791.27. fled on 11/1/1999, (12) U.S. provisional patent applicatkm s^al no. 

20 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional 
patent applfeaton serial no. 60/159,082, attomey docket no. 25791.34, filed on 
10/12/1999, (14) U.S. provistonal patent appHcation serial no. 60/159,039, attomey 
docket no. 25791.36. filed on 10/12/1999, (15) U.S. provisional patent application serial 
no. 60/159,033. attomey docket no. 25791.37, filed on 10/12/1999. (16) U.S. 

25 prm^slonal patent applicaUon serial no. 60/212,359, attorney docket no. 25791.38, filed 
on 6/19/2000, (17) U.S. provisional paterit application serial no. 60/165.228. attorney 
docket no. 25791.39, filed on 1 1/12/1999, (18) U.S. provistonal patent appltoation serial 
no. 60/221,443, attomey docket no. 25791.45. fited on 7/28/2000, (19) U.S. provisional 
patent appDcatton serid no. 60/221,645. attomey docket no. 25791.46. filed on 

30 7/28/2000, (20) U.S. provistonal patent application serial no. 60/233,638. attomey 
docket no. 25791.47, filed on 9/18/2000. (21) U.S. provtetonal patent application serial 
no. 60/237.334, attomey docket no. 25791.48. filed on 10^2000, (22) U.S. provisional 
patent appltoatton serial no. 60/270.007. attomey docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provisional patent appltoaUon serial no. 60/262.434. attomey 
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docket no. 25791.51, filed on 1/17/2001; (24) U.S, provisional patent application serial 
no. 60/259,486, attorney docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisional 
patent applicatton^ serial no. 60/303,740, attorney dodcet no. 25791.61, ffled on 
7/6/2001; (26) U.S. provisional patent applk:ation serial no. 60/313,453, attorney docket 

5 no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent application serial no. 
60/317,985. attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent application serial no. 60/318,386, attorney docket no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utility patent applteatton serial no. 09/969,922, attorney docket 
no. 25791.69, filed on 10/3/2001, the disclosures of which are Incorporated herein by 

10 reference. In ttiis manner, the perforated tubular nnemtw 905 modifies the flow 
charart^sttes of the perforated tubular member 145 thereby pemnitting the operator of 
the apparatus 1 30 to modify the overall flow characteristics of the apparatus. 

In an attemative embodiment, as illustrated in Fig. 14, a one-way valve 1405 such as, 
15 for example, a check valve fluididy couples the interior of a pair of adjacent perforated 
tubular members, 145a and 145b, ttiat extract hydrocarbons ft'om corresponding 
subterranean ztmes A and B. In this manner, if zone B becomes depleted, 
hydrocarbons that are being extracted from zone A vnll not flow into the depleted zone 
B. 

20 

in an alternative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothenmal energy from a targeted subterranean geottiermal zone 1505. In this 
manner, the operational efficiency of ttie extraction of geottiermal energy is signlffcantly 
enhanced due to the increased internal diameters of ttie various radially expanded 
25 elements of ttie apparatus 1 30 that permit greater volumetric flows. 

In an alternative embodiment, the perforated tubular members, 145, 210, 212, 216, 
218« and 1305 of the apparatus 130 may be cleaned by further radial expanston of the 
perforated tubular members. In an exemplary embodiment, the amount of further radial 
30 expansion required to dean the radial passages of ttie perforated tubular members 
145. 210, 212, 216, 218, and 1305 of ttie apparatus 1 30 ranged from about 1% to 2%. 

An apparatus has been described that includes a zonal Isolation assembly including 
one or more solid tubular nr^mbers, eadi solkl tubular member including one or more 
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external seals, and one or more perforated tubular members cx)upled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further includes dne or more intemnediate 
solid tubular mennbers coupled to and interleaved among the perforated tubular 
5 members, each intermediate solid tubular, member including one or more external 
seals. In an exemplary embodiment, the zonal Isolation assembly further includes one 
or more valve members for controlling the flow of fluidic materials between the tubular 
members. In an exemplary embodiment, one or more of the intennedlate solid tubular 
members include one or more valve members. 

10 

An apparatus has also been described ttiat includes a zonal isolation assembly that 
Includes one or mdre primary solid tubulars, each primary solid tubular including one or 
wore external annular seals, n perforated tubulars coupled to the primary solid 
tubular, and n-1 intenrradlate soikJ tubulars coupled to and interleaved among the 
15 perforated tubulars, each intermediate solkl tubular including one or more external 
annulsu- seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also loeen described that indudes positioning one or more primary solid 

20 tubulars within the wellbore, the prbnary solid tubulars traversing the first subterranean 
zone, positioning one or nrK>re perforated tubulars within the wellbore. the perforated 
tutHilars traversing the second subterranean zone, fluidicty coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the secorxl subterranean zone within the wellbore external to 

25 the solid and perforated tubulars. 

A method of extracting materials fn^m a producing subterranean zone in a wellbbre, at 
least a portion of the wellbore including a casing, has also been described that includes 
poslttoning one or more primary solid tubulars within the wellbore. fluididy coupling the 
30 primary solid tubulars with the casing, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zone, fluididy coupling the perforated tubulars v^th the primary solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subtenranean zone 
within the wellbore, and fluididy coupling at least one of the perforated tubulars with the 



47 



priDdudng subterranean zone. In an exemplary embodiment, the method further 
includes controllably flutdidy decoupling at teast one of the perforated tubulars from at 
teast one crther of the perforated tubulars. 



5 An apparatus has also been described that Includes a subterranean fomiatton including 
a weltbore, a zonal isolation assembly at least partially positioned within the wellbore 
that includes one or more solid tubular members, eadi solid tubular member including 
one or wore external seats, and one or more perforated tubular members coupled to 
the solid tubular members, and a shoe petitioned within the wellbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process perfomned within 
the wellbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or more intermediate solid tubular members coupled to and interleaved 
among the perforated tubular members, each intermediate solid tubular member 

15 including one or more extemal seats, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intemiediate solid tubular members 
are formed by a radial expansion process performed within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment one or more of the 
intemDediate solid tubular members Include one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
members. 

25 An apparatus has also been described that includes a subterranean fonmation including 
a wellbore, a zonal isolation assembly positioned within the wellbore that includes one 
or more prirnary solid tubulars, each primary solid tubular including one or more 
extemal annular seals, n perfcmted tubulars positioned coupled to the primary solid 
tubulars. and n-1 intermediate solid tubulars coupled to and interieaved among the 

30 perforated tubulars, each tntenmediate solid tubular induding one or nrK>re extemal 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary sdid tubulars. the perforated tubulars, and the Intenmediate solid 
tubulars are fanned by a radial expansion process performed within the wellbore.. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary solid 
tubulars wfthin the wellbore, the primary solid tubulars traversing the first subteranean 
zone, positioning one or nrtore perforated tubulars within the wellbore, the perforated 
5 tubulars traversing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluididy coupling 
the perforated tubulars arnl the primary solid tubulars, arui preventing the passage of 
fluids from the first sut)terranean zone to the second subten^nean zone within Vhe 
wellbore external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore. positioning one or 
more perforated tubulars within the wellbore, the perforated tubulars traversing the 

15 producing subterranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the wellbore, fluididy coupling the primary 
sofid tubulars with the casing, fluididy coupling the perforated tubulars with the primary 
solid tubulars, fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore, and fluididy coupling at least one of the 

20 perforate tubulars with the produdng subterranean zone. In an exemplary 
embodiment, the method further indudes oontrollably fluididy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subterranean formation induding 
25 a wellbore, a zonal isolation assembly positioned within the wellbore that indudes n 
solkl tubular members positioned within the wellbore, each solid tubular member 
Induding one or more external seals, and n-1 perforated tubular members posittmed 
within the wellbore coupled to and interieaved among the solid tubular members, and a 
shoe positioned v^thin the wellbore coupled to the zonal isolafon asserrtUy. In an 
30 exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids t>etween the solid tubular members and 
the perforated tubular members. In an exemplary embodiment, one or more of the 
solid tubular memt>ers indude one or more valve members for controlling the flow of 
fluids between the solid tubular nriembers and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more 
primary solid tubulars within the weilbore, the primary solid tubulars traversing the first 
5 subtenanean zone, means for positioning one or more perforated tubutars within the 
welltK>re, the perforated tubulars traversing the second subtenanean zone, means for 
flutdldy coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subten^nean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and the 
10 perforated tubulars. 

A systeni for extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 

15 fluididy coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars wjthin the wellbore. the perforated tubulars traversing the 
produdng subterranean zone, means for fluididy coupling the perforated tubulars with 
the prinnary solid tubulars, means for fluididy isolating the produdng subterranean zone 
from at least one crther subtenranean zone within the wellbore, and means for fluididy 

20 coupling at least one erf the perforated tubulars with the produdng subterranean zone. 
In an exemplary embodiment, the system further indudes nrieans for controllably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more 
primary solid tubulars within the wellbore. the primary sdid tubulars traversing the first 
subten^nean zone, means for positioning one or nDore perforated tubulars within the 
wellbore, ttie perforated tubulars traversing the second subtenranean zone, means for 

30 radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, mear^ for fluididy coupling the perforated tubulars and the primary 
solid tubulars, and means for preventing the passage of fluids frohfi the first 
subterranean zone to the second subterranean zone within the wellbore extemat to the 
primary solid tubulars and perforated tubulars. 
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A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubuiars witfiin the wellbore, means for 

5 positiomng one or more perforated tubuiars within the wellbore, the perforated tubuiars 
traversing the producing subten^nean zone, means for radially expanding at least one , 
of the prin^ry solid tubuiars and the perforated tubuiars within the wellbore, means for 
fluidicly coupling the prin^ry solid tubuiars with the casing, nr^ans for fluidldy coupling 
the perforated tubuiars with the solid tubuiars, means for fluidicly isolating the 

10 produdng subten^nean zone from at least one other subterranean zone within the 
wellbore, and means for fluidicly coupling at least one of the perforated tubuiars with 
the producing subtenranean zone. In an exemplary embodiment, the system further 
includes means for controllably fluidiciy decoupling at least one of the perforated 
tubuiars from at least one other of the perforated tubuiars.. 

15 

A system for isolating. subterranean zones traversed by a wellbore has also been 
described that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluidicly coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveabie passage coupled to an end of the tubular liner, 
wherein the tubular liner includes one or more expandable tubular members that each 
Include a tubular body comprising an intermediate portioh and first and second 
expanded end portions coupled to opposing ends of the tntem^ediate portion, and a 

25 sealing member coupled to the exterior sur^ of the intemrtediate portion, and one or 
more slotted tubular members coupled to the expandable tubular members, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wait 
thicknesses of the first and second expanded end portions are greater than the wall 

30 thickness of the intemrradiate portion. In an exemplary embodiment, each expandable 
tubular member further includes a first tubular transitk)nary member coupled between 
the first expanded end portion and the intermediate portion, and a second tubular 
transitionary menfiber coupled between the second expanded end portion and the 
intermediate portion, wherein the angles of inclination of the first and second tubular 
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transitionary members relative to the intermediate portion ranges from at)Out 0 to 30 
degrees. In an exemplary embodiment the outside diameter of the intennediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 
5 strength of the first and second expanded end portions is substantially equal to the 
burst strength of the intemnediate tubular section. In an exemplary embodiment, the 
ratio of the inside dian^ters of the first and second expanded end portions to the 
Interior diameter of the intemiediate portion rar^es from about 100 to 120 percent In 
an exemplary emtx)diment the relationship between the wall thicknesses ti, t^, and tufr 

10 • of the first expanded end portion, the second expanded end portion, and the 
intemiediate portion, respectively, of the expandatte tubular memt^rs, the inside 
diameters D|, D2 and D^r^ of the first expanded end portion, the second expanded end 
portion, and the Intermediate portion, respectively, of the expandable tutnilar members, 
and tiie insjde dianr^ter D^Hbom of the wellbore casing that the expamJable tubular 

15 rmmb^ v^li be inserted into, and the outside diameter Doone of the expansion cone that 
will be used to radially expand the expandable tubular member witiiln the welftx)re is 
given by the following expression: 

wherein ti = t2; and wherein Di - D2. In an exemplary embodiment the tapered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sedions. 
In an exemplary embodiment the angle of attadc of the adjacent discrete tapered 
sections increases in a continuous manner from one end of ttie tubular expansion cone 
to tile opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of the tubular expansion cone includes an paraboloid body. In an 
25 exenr^ary embodiment ttie angle of attack of tiie outer surfece of ttie parabotoid body 
increases In a continuous manner frorn one end of the parabdoid body to the opposite 
end of ttie paraboloid body. In an exemplary embodiment, ttie tubular liner comprises 
a plurality of exparnlable tubular members; and wherein the ottier tubular members are 
interleaved among ttie expandable tubular nrmmbers. 

30 

A method of isolating subtenanean zones traversed by a wellbore has also been 
described ttiat includes positioning a tubular liner wittiin ttie wellbore, and radially 
expanding one or nrore discrete portions of the tubular liner into engagement witti the 
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wellbore. In an exemplary embodiment a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 

• 5 expanded by injecting a fluidlc material into the tubular linen and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner 
In an exemplary embodiment, the tubular liner comprises a plurality of tubular 
members; and wherein one or nr>ore of the tubular members are radially expanded into 

10 engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular nnembers that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded into engagement with thia wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 

15 exemplary embodiment, the tubular liner includes one or more expandable tubular 
members that each Include a tubular body comprising an intemnediate portton and first 
and second expanded end portions coupled to opposing ends of the intennedlate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
portion, and orie or more slotted tubular members coupled to the expandable tubular 

20 membere. wherein the Inside diameters of the slotted tubular members are greater than 
or equal to the rhaximum inside diameters of the expandable tubular members. In an 
exemplary embodiment the tubular liner includes a plurality of expandable tubular 
mentbers; and wherein the slotted tutnjiar members are interleaved anrrang the 
expandable tubular members. 

25 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that includes means for positioning a tubular liner within the wellbore, and 
means for radially expanding one or more discrete portions of the tubular liner into 
engagennent with the wellbore. in an exemplary embodiment a plurality of discrete 
30 portions of the tubuter liner are radially expanded into engagement with the wellbore. 
In an exemplary embodiment the remaining portions of the tubular liner are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner is 
radially expanded by injecting a fluidic rraterial into the tubular linen and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tubular liner. In an 
exemplary emt>odiment, the tubular liner includes a plurality of tubular nr>embers; and 
wherein one or nwre of the tubular members are radially expanded into engagement 
with the wellbore and one or more of the tubular members are not radially expanded 
5 Into engagenDent with the wellbore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the wellbore include a portion that is 
radially expanded into engagement with the wellbore and a pcKtton that is not radially 
expanded into ertgagement with the wellbore. 

10 An apparatus for Isolating subteoanean zones has also been described that includes a 
subtenBnean formation defining a borehole, and a tubular liner positioned in and 
ooup^ to the t>orehole at one or more discrete locations. In an exemplary 
embodiment the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exeniplary embodiment, the tutnilar liner is coupled to the t>orehole by 

15 a prcx»ss that includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner Into er^agement with the 
borehole. In an exemplary embodiment, a plmlity of discrete portions of the tubular 
liner are radially e)(panded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular liner; and wt>ereln the other 
discrete portions of the tubular liner are radially expanded by pulling an expar^sion cone 
through the other discrete portions of the tutaijar liner. In an exemplary embodinrant, 
the tubular liner comprises a plurality of tubular members; and wherein one or more of 

25 the tubular members are radially expanded into engagentent with the borehole and one 
or more of the tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, the tubular numbers that are radially, 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded into engagement with the borehole. In an exemplary emtxKllnrient, prior to 
the radial expansion the tubular liner includes one or more expandable tubular 
members that each irtclude a tubular body comprising an intemr^iate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, arxl a sealing member coupled to the exterior surface of the intermediate 
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portion, and one or more slotted tubular mennbers coupled to the expandable tubular 
members, wherein the inside diameters of the slotted tubular nriembers are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodvDent, the tubular liner includes a plurality of expandable tubular 
5 members; and wherein the slotted tutnjiar members are interleaved arnong the 
expandable tubular members. 

Ari apparati^ has been described that includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular nwnber including one or more 

10 external seals, one or more perforated tubular nnembers coupled to the solid tubular 
members, one or rmre flow control valves operably coupled to the perforated tubular 
members for controlling the flow of fluldic niaterials through the perforated tubular 
members, one or rnore temperature sensors operably coupled to one or more of the 
perforated tubular members for monrtortng the operating temperature within the 

15 perforated tubular members, orie or mbre pressure sensors operably coupled to one or 
more of the perforated tubular merribers for nrK>nitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular memt)ers for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zor^l Isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for nrwnltoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are fonmed by a 
radial expansion probess perfonmed within the wellbore. 

25 , 

A method (rf isolating a first subterranean zone from a second subterranean zone in a 
weilbore has also been described that includes positioning one or more solid tiibulars 
within the wellbore, the solid tubulars traversing the flrst subtenranean zone, positionihg 
one or mors perforated tubulars within the wellbore, the perforated tubulars traversing 

30 the secorxl subten^nean zone, radially expanding at least one of the prinnary solid 
tubulars and perforated tubulars within the wellbore. fluidicly coupling the perforated 
tubtriars and the solid tubulars, preventing the passage of fluids from the flrst 
subterranean zone to the second subtenranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, monitoring the operating temperatures. 
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pressures, and flow rates within one or mam of the perforated tubulars, and controiling 
the flow of fluldic niateriate through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materials from a producing subten^nean zone in a wellbore, at 
least a portion of the wellbore Induding a casing, has also been described that Includes 
positioning one or more solid tubulars \Arithtn the wellbore^ positioning one or nrK>re 
perforated tubulars within the wellbore, the perforated tubulars traversing the prcKJudng 
subtenanean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulars within the wellbore. fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubufars. fluididy 
isolating the produdng subtenranean zone from at least one c^er subterranean zone 
within the wellbore, fluWIdy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluldic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for teolating a first subterranean zone from a second subtenanean zone in a 
20 wellbore has also been described that includes means for positioning one or nrore solid 
tubulars within the wellbore. the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
25 means for fluididy coupling the perforated tubulars and the solid tubulars. means for 
preventing ttie passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars. and means for controlling the flow of 
30 fluldic materials through the perforated tubulars as a funcHon of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that indudes 
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means for positioning one or more solld tubulars within the weflborei means for 
positioning one or more perforated tubulars within tlie welltK>re, the perforated tutnjiars 
traversing the producing subten^nean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars wthin the wellbore, means for fluididy 

5 coupling the solid tubulars with the c^ng. means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolafing the produdng subten^nean 
zone from at least one other subterraneari zone within the wiellbore, means for fluididy 
coupling at least one of the perforated titouiars with the producing subterranean zone, 
means for monitoring die operating temperatures, pressi^, and flow rates within one 

10 or HTKxe of the perforated tubuldrs, and means for controlling the ftow of fluldic 
materials through the perfc»3ted tubulars as a function of the nru)nitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indudes a zonal) isolation assembly 
15 induding: one or more solid tubular members, each solid tubular member induding one 
or more external seats, one or moiB perforated tubular members each induding radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fonmed by a radial expansion 
process performed within the wellbore. and the solid tubular liners are fonmed by a 
radial expansion process performed within the wellbore. 

25 A method of Isolating a first subterranean zone from a second subterranean zone in a 
welit>ore has also been described that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each induding one or more radial passages within the 
wellbore. the perforated tut)ular8 traversing the second subtenanean zone, radially 

30 expanding at least one of the solid tubulars and perforated tid3ulars within the wellbore, 
fluididy couplirig the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellt)bre external to the primary solid tubulars and perforated tubulars, 
positioning one or more solid tubular liners within the interior of one or more of the 
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perforated tubulars, and radially exparKling and plastically defonnrung the solid tubular 
liners within the interior of one or more of the perforated tubutars to fluidicly seal at 
least some of the radial passages of the perforated tubulars. 



5 A rmthod of extra^ng materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
position^ one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the produdr^ subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fkiididy Isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, positioning one or more. 

15 solid tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plastically defomiing the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluidicly seal at least sonr^ of the radial 
passages of the perforated tubulars. 

^ A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means fc^* positioning one or more solid 
tubutars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or mane perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tutHJiars within the wellbore, means for fluidicly coupling the perforated 
tubutars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars arxl perforated tubulars, means for positioning one or more solid 

30 tubular liners within the Interior of one or more of the perforated tubulars, and means 
for radially expanding and plastically deforming the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluidicly seal at least some of the radial 
passages of the perforated tubulars. 
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According to another aspect of the present invention, a system for extracting materials 
fpom a producing subterranean zone in a welltx)re, at least a portion of the wellbore 
induding a casing, has also been described that includes means for positioning one or 
more solid tubulars within the wellbore, means for positioning one or more perforated 
5 tubulars each including one or more radial passages within the wellbore, the perforated 
tutnjiars traversing the producing subterranean zone, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, means 
for fluidicly coupling the solid tubulars with the casing, means for fluldldy coupling the 
perforated tubulars with the solid tubulars, means for fluidicly isolating the producing 

10 subterranean zone fnxn at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 

15 perforated tubulars to fluidicly seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more solid tubular nYembers, each solid tubular member including one 
20 or more external seals, one or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members ^or sealing at least some of \he radial 
passages of the perforated tubular members, and a shoe coupled to the zonal Isolation 
assembly. 

25 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been desalts that includes positioning one or more solid tubulars 
within the wellbore. the solid tubulars traversing the first subterrar>6an zone, posfUonirtg 
one or more perforated tubulars each including one or more radial passages within the 
30 wellt>ore, tt^e perforated tubulars traversing ti^e second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tidnilars within the wellbore, 
fluidicly coupling ttie perforated tubulars and Vne primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subtenranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
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sealing off an annular region within at least one of the perforated tubulars, and injecting 
a hardenable fluidic sealing material into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subtenanean zone in a wellbore, at 
least a portion of the weiibore induding a casing, has also been described that Includes 
positioning one or more solid tubulars within the weiibore, positioning one or more 
perforated tubulars each including one or more radial passages within the weiibore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the welltx)re, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zcnne within the weiibore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, sealing off an annular region 

15 Within at least one of the perforated tubulars, and injecting a hardenable fluidic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 weiibore has also been described that includes means for pc^oning one or more solid 
tutHJiars within the weiibore, the solid tubulars traversing ttie first subten^nean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the w6lit)ore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of ttie solid tubulars and 
25 perforated tubulars within the weiibore, means for fluididy couplfiig the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the weiibore external to ttie 
primary solid tubulars and perforated tubulars, means for sealing off an annular region 
within at least one of the perforated tubulars, and means for injecting a hardenable 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a produdng subterranean, zone in a weiibore, at 
least a portion of the weiibore indudirig a casir^, has also been described that includes 
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means for positioning one or more solid tubulars within the wellbore. means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the welibore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

5 the perforated tubulars witMn the wellbore, rrmans for fluidldy coupling the* solid 
tubulars with the casing, means for fluidldy coupling the perforated tubulars with the 
solid tutnjlars, means for fluidicty isolating the producing subterranean zone from at 
least one other subten^nean zone within the wellbore, means for fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, means for 

10 sealing off an annular region within at least one of the perforated tubulars, and means 
for injecting a hardenable fluidic sealing material into the sealed annular regions of the 
perforated tubidars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that indudes a zonal isolation assembly 
positioned within a wellbore that traverses a subterranean formation induding: one or 
more solid tubular members, each solid tubular member induding one or more external 
seals, one or more perforated tubular memt)erB coupled to the solid tubular members, 
and a shoe coupled to the zonal isdation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contad with the subtenranean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into intimate oontad with the subterranean formation compress the 

25 sut>terranean fonmation. 

A method of isolating a first subterranean zone from a second sut>terranean zone in a 
weiltKKe has also been described that Indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated titulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing tte second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars v^'thln the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone, fluididy coupling the perforated tubulars and the 



61 



solid tubuters, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone mVtm the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate oontact with the second subterranean zone compress 
5 the second subterranean zone. In an exemplary embodiment, the method further 
includes vibrating the Mcond subtenranean zone to increase the rate of recovery of 
hydrocartxwTS from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded Into intirnate contact 
10 with the second subten^nean zone. In an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded Into intimate contact with the second subterranean zone to increase the rate 
of recovery of hydrocarbons from the second subterranean zone. 

15 A method of extracting materials frorri a producing subtenranean zone in a wellbore. at 
least a portion of the weBbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each incJuding or>e or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

20 le^t one of the solid tubulars and the perforated tubulars within the wellbore, radially 
expanding at least one of the perforated tubulars Into intimate contact with the 
producing subterranean zone, fluidlcty coupling the solid tubulars with the casing, 
flufdidy coupling the perforated tubulars with the solid tubulars, fluididy isolating the 
producing subterranean zone from at least one other subtenranean zone within the 

25 wellbore, and fluWidy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. In an exemplary embodiment, the perforated tubulars 
that are radially expanded into intimate contact with the produdng subterranean zorle 
compress the prwludng subterranean zone. In an exemplary embodiment, the method 
further indudes vibrating the producing subterranean zone to increase the rate of 

30 recovery of hydrocarbons from the produdng subterranean zone. In an exemplary 
embodiment, the method further indudes vibrating the produdng subterranean zone to 
ctean the radial passages of the perforated tubulars that are radially expanded into 
intimate oontad with the produdng subtenranean zone. In an exemplary embodiment, 
the method further indudes applying an Impulsive load to ttie perforated tubulars that 
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are radially expanded into intimate cx>ntact with the producing subterranean zone to 
increase the rate of recovery of hydrocart>ons from the producing subterranean zone. 

A system for isolating a first subtenanean zone from a second subterranean zone in a 

5 wellbore has also been described that Includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubutars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

10 perforated tubulars within the wellborn , means for radially e)q3anding at least one of the 
perforated tubulars into intimate contact with the second subterranean zone, means for 
fluidiciy coupling tine perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the firat subterranean zone to the second 
subterranean zone within the wellbore extemal to the solid tubulars and perforated 

15 tubulars. In an exemplary emt)bdiment, the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
corr^rises means for compressing the second subten^anean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocart>ons from the second subterranean 

20 zone. In an exemplary embodinDent, the system further Includes means for vibrating 
the second subterranean zone to dean the radial passages of the perforated tubulars 
. that are radially expanded into intimate contect with the secorKi subterranean zone. In 
an exemplary emt>6dlment, the system further includes nr^eans for* applying an 
impulsive load to the perforated tubulars that are radially e}q>anded into intimate 

25 contact with the second subterranean zone to increase the rate of recovery of 
hydrocari>ons from the second subterranean zone. 

A system for extracting materials from a producing subterranean zone In a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
30 means for positioning one or awe solid tubulars within the wellbore, mearrs for 
positioning one or more perforated tubulars within the wellbore each Including one or 
nx»re radial openings, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubuiara and the perforated 
tubulars within the wellbore, means for radially expanding at least one of the perforated 
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tubulars into intimate contact with the producing subtenranean zone, means for fluididy 
coupling the sdid tubulars with the casing, mear^ for fluididy coupling the perforated 
tubulars with the sdid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, and means for 

5 fluididy coupling at least one of the perforated tubulars wKh the produdng 
subterranean zone. In an exerr^lary eoibodiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the produdng 
subterranean zone oorriprises means for compressing the produdng subterranean 
zone. In an acemplary embodiment, the system further indudes means for vibrating 

10 the produdng subterranean zone to increase the rate of recovery of hydrocarbons from 
the produdng subterranean zone. In an exenrplary embodiment, the system further 
indudes means for vibrating the produdng subten^nean zone to dean the radial 
passages of the perforate tubulars that are radially expanded into intinrrate contad 
with the produdng subten^nean zone. In an exemplary embodiment, the system 

15 further includes nrreans for applying an impulsive load to the perforated tubuteirs that 
are radially expanded into intimate contact with ttte produdng subterranean zone to 
Increase the rate of recovery of hydrocartx>ns from the produdng subtenanean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subterranean formation and indudes a 
perforated wellbore casing, induding: one or more solid tubular members, each solid 
tubular member including one or more external seals, one or more perforated tubular 
members coupled to the soBd tubular members, arid a shoe coupled to the zonal 
isolation assembly. At least one of ^e solid tubular members and the perforated 
25 tubular members are fbnmed by a radial expansion process perfonned within the 
wellbore, and at least one of the perforated tubular members are radially expanded Into 
intimate contad with the perforated wellbore casing. In an exemplary embodiment, the 
perforated tubular members that are radially expanded into intimate contad with the 
perforated casing compress the subterranean formation. 

30 

A method of isolating a first subtenanean zone from a second subterranean zone in a 
wellbore that indudes a perforated casing that traverses the second subten^nean 
zone, has also been described that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the wellbore eac^ includingi one or more radial 
passages, the perforated tutujlars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 

5 with the perforated casing, fiuididy coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids from the first subterranean zone to the 
seoOTd subterranean zone within the wellbore external to the solid tubutars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing compress the second 

10 subtenBnean zone. In an exemplary embodiment, the method further includes 
vibrating the second subten^nean zone to increase the rate of "recovery of 
hydrocarbons firom the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subten-anean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In an exemplary embodiment, the nnethod further includes 
applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocartx)ns from the second subterranean zone. 

20 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Induding a casing and a perforated casing that traverses 
the produdng subten^nean zone, has also been described that includes positioning 
one or mcxB solid tubulars within the wellbore, positioning one or more perforated 
tubutars within the wellbore each Induding one or more radial passages, the perforated 

25 hdHJiars traversirig the produdng subten^nean zone, radially expariding at least one of 
the solid tubulare and the perforated tubulars within the wellbbre, radially expanding at 
* least one of the perforated tubulare into intimate contact with the perforated casing, 
fluidldy coupling the solid tubutars with the casing, fluMidy coupling the perforated 
tubulars with the solid tubulare. fiuididy Isolating the produdng subtmanean zone from 

30 at least one other subterranean zone within the wellbore, and fiuididy coupling at least 
one of the perforated tubulare with the produdng subten^nean zone. In an exemplary 
embodiment, the peribrated tubulare that are radially expanded into intimate cpntad 
with the perforated casing compress the produdng subterranean zone. In an 
exemplary embodiment, the method further indudes vibrating the produdng 
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subterranean zone to increase the rate of recx>very of hydrocarbons from the producing 
subterranean zone. In ah exemplary embodiment, the method further includes 
vibrating the producing subterranean zone to dean the radial passages the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
5 casing. In an exemplary embodiment tl^ method further includes applying an 
impulsive load to the perforated tubuiars that are radially expanded into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for isolating a first subterranean zona from a second subterranean zone in a 
wellt)ore that includes a perforated casing that traverses the second subtenanean 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the wellbore. the solid tubulars traversir^ the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 

IS including one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for radially e)q}andlng at least one of the 
perforated tubulars into Intimate contact witii the perforated casing, means for fluldlciy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the nrteans for radially expanding at least one of the perforated 
tubuiars into intimate contact with the perforated casing comprises means for 
compressing the second subtenranean zone, in an exemplary embodiment, the system 

25 further includes means for vibrating the second subterranean zone to Increase the rate 
of recovery of hydrocartx)ns from the second subterranean zorte. In an exemplary 
errtxxJiment, the system further includes means for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expattded 
Wo intimate contad with the perforated casirig. In an exempliary embodiment, the 

30 system further ihdudes means for applying an impulsive load to the perforated tubulars 
that are radially expanded into intimate contact with the perforated casing to Increase 
the rate of recovery of hydrocarbons from the second subterranean zone. 
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A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing and a perforated casing that traverses 
the producing subterranean zone, has also bew descrit)ed that iridudes means for 
positioning one or wore solid tubutars within the wellbore, nneans for positioning one or 
5 more perforated tubulars within the welibore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least cme of the solid tubulars and the perforated tubulars 
within the wellbore, means for radially expanding at least one of the perforated tubulars 
into intimate contart with the perforated casing, means for fluididy coupling the solid 

10 tubutars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars. means for fluididy isolating the produdng subtenraneah zone from at 
least one other subterranean zone within the wellbore, and means for fluididy coupling 
at least one of the peirforated tubulars with the produdng subterranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into intinrate contad with the perforated casing comprises means for 
compressing the produdrig subterranean zone. In an exemplary embodiment, the 
further indudes n^ns for vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocart)ons from the produdng subterranean zone. In an 
exemplary embodiment, the system further indufes nrreans for vibrating the produdng 

20 subterranean zohe to dean the radial passages of the perforated tubulars that are 
radiaHy expanded into intimate contad with the perforated casing. In an exemplary 
enobodiment, the system further ridudes means for applying an Impulsive toad to the 
perforated tubulars that are radially expanded Into Intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the produdng 

25 subtenanean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
including: one or more solid tubular members, each sdid tubular member induding one 
or more external seats, one or more perforated tubutar mennbers each induding radial 
30 passages coupled to the solid ti^lar nDembers, and one or more perforated tubular 
liners each induding or» or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid lubular menrtwrs and the perforated 
tubular mmnbers are fonmed by a radial expansion process perfonmed within the 
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wellbore, and the perforated tubular liners are fonned by a radial expansion prooass 
performed within the wellbore. 

A method (rf isolating a first subterranean zorre from a second subterranean zone in a 
5 wellbore has also been described thai includes positioning one or more solid tubulars 
within the wellbore, the sdld tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each Including one or more radial passages within the 
wellbore* the perforated tutnilars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
10 fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the Interior of one or more of 
the perforated tubulars, and radially expanding and plastically defonning the perforated 
15 tubular Hners v^in the interior cX one or more of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 

20 perforated tubulars each indudir^ one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subtenanean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy Isolating the produdng subtenanean zone from at least 

25 one other subtennanean zone within the wellbore, fluidiciy coupling at least one of the 
perforated tubulars with the produdng subtenranean zone, positioning one or more 
perforated tubular lir^ within the interior of one or more of the perforated tubulars, 
and riKfiaily expanding and plastically deforming the perforated tubular liners within the 
interior of 9ne or more of the perforated tut>utars. 

30 

A system for isolating a first subtenanean zone from a second subterranean zone In a 
wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding (xte or more 
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radial passages within the wellbore. the perforated tubulars traversing the secorid 
subterranean zone, means for radially expanding at least one of the solid tubulars arKl 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
5 subterranean zone to the Second subterranean zone within the welll:)ore external to the 
primary solid tubidars and perforated tubulars, means for positioning one or nrK>re 
perforated tubular liners within the interior of one or more of the perfoiated tubulars, 
and means for radially expanding and plastically deforming the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 

A s^tem for extracting materials from a producing subterranean zone in a welit}ore, at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 

15 passages within the wellbore. the j^riorated tubulars traversing the produdng 
subterranean zone, means for radially expanding at least one of the sdkl tubulars and 
the perforated tubulars within the wellbore, nieans for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
^solid tubulars, means for fluididy isolating the prcxludng subten^nean zone from at 

20 least one other subterranean zone within the wellbore; means for fluididy coupling 
at least one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the interior cf one or more of 
the perforated tubulars, and nDoans for radially expanding and plastically deforming the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 

25 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tutHJlar memt>ers, each solid tubular member induding one 
or more external seals, two or more perforated tubular rnemt)ers each indudbr^ radial 
passage coupled to the solid tubular members, and one or rnore one-way valves for 
30 controllabty fluididy coupling the perforated tubular menobers, and a shoe coupled to 
the zonal isolation assembly. At least one of the sdid tubular niemt>ers m\d the 
perforated tutnjlar memt>ers are fonmed by a radiai expansion process perfbnmeid within 
the wellbore. 
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A method cf isolating a first subterranean, zone from a second subterranean zone 
having a plurality of producing zones In a wellbore has also been described that 
Includes positioning one or more solid tubutars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning two or more perforated tubulars each 
5 Including one or wore radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforate tubulars within the wellbore. fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore extemal to the 
10 primary sdid tubulars and perforated tubutars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
ttiat has been depleted. 

A method of extracting materials from a wellbore having a plurality of producing 
15 subterranean zones, at least a portion of the wellbore Including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore. 
positioning two or more perforated tubulars each indiKiing one or more radial passages 
within the wellbore. the perforated tubulars traversing the producing subtenanean 
zones, radially expanding at least one of the soRd tubulars and the perforated tubulars 
20 within the wellbore, fluididy coupling the solid tubulars with the casing, fluididy coupling 
the perforated tubulars with the solid tubulars. fluididy isolating the produdng 
subterranean zone from at least one other subterranean zone within the wellbore, 
fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, preventing fluids from passing from* one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for Isolating a first subterranean zone from a second subterranean zone 
having a plurality of produdng zor^s In a wellbore has also been described that 
Indudes means for positioning one or more solid tubulars within the wellbore, the solid 
30 tubutars traversing the first subterranean zone, nr)eans for positioning one or more 
perforated tubulars each induding one or more radial passages within the welltore, the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expandinjg at least one of the solid tubulars and perforated tubulars wtthln the wellbore, 
nieans for fluididy coupling the perforated tubulars and the sdid tubulars, nrteans for 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean ^ne within the weilt>ore external to the prinruiry solid tubulars and 
perforated tut)ulars, means for positioning one or nnore perforated tubular liners within 
the interior of one or nuxe of the perforated tubulars, and means for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracbng materials from a plurality of producing subterranean zones in a 
wellbore, at teast a portion of the wellbore including a casing, has also been described 

10 that includes means for positioning one or more solid tubulars within the welltx)re, 
means for positioning one or more perforated tubulars each induding one or nrwe 
radial passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within tiie wellbore, means for fluidicly coupling Uie soGd 

15 tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore, means for fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 

20 the perforated tubulars, and means for preventing fluids from passing frc^n one of the 
producing zones that has not been depleted to one of the producing zones that has 
been depleted. 

An apparatus for extracting geothermaj energy from a subterranean formation 
25 containing a source of geothermal energy has also t>een described that includes a 
zonal isolation assembly positioned wittiin the subterranean fonmation including: one or 
more solid tubular members* each solid tubular member including one or nrtore external 
seals, one or more perforated tubular members each including radial passages coupled 
to ttie solid tubular members, and one or fnore perforated tubular liners each Including 
30 one or more radial passages couple to the interior surfaces of one or more of the 
perfbrated tubular m^nbers, and a shoe coupled to the zonal isolation assembly. At 
least one cX the solid tubular members and the perforated tubular members are formed 
by a radial expansion process perfbmned within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
indiKiing a source of geothemial energy in a weHbore has also been described that 
includes positioning one or more solid tubulars within the weUbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenanean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluldicly coupling the perforated 
tubulars and the primary solid bjbulars, preventing the passage of fluids from the first 
subterranran zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, (M>sitioning one or more perforated 
tubular (iners within the Interior of one or more of the perforated tubulars, and radially 
expanding and plastically defonning the perforated tubular liners within the interior of 
one or HKxe of the perforated tubulars. 

15 A method of extracting geothermal energy from a subterranean geothermal zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes positioning one or more solid tubulars within the wellbore, positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the subterranean geothermal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluidicly coupling the solid tubulars with the casing, fluidicly ooupling the 
perforated tubulars witt\ the soHd tubulars, fluididy isolating the subterranean 
geotherrral zone from at least one other subterranean zone within the wellbore, and 
fluidicly coupling at least one of the perforated tubulars with the subtenanean 

25 geotf)ermal zone. 

A system for isolating a first subterranean zone from a second geott>ermal 
subterranean zone in a wellbore has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, the solid tubulars traversing 
30 the first subterranean zone, means for positioning one or more perforated tubulars 
each including one or wore radial passages within the wellbore, the perforated tubulars 
traversing the second geothermal subtenanean zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars within the wellbore, means for 
fluididy coupling the perforated tubulars and the solid tubulars, and nrreans for 
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preventing the passage of fluids from the first sutiten^nean zone to the second 
geothermal subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars. 



5 A system for extracting geothenmal energy from a subterranean geothermal zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that Includes means for positioning one or more solid tubulars within the wellbore, 
means for positioning one or more perforated tubulars each including one or more 
radieri passages within the wellbore, the perforated tubulars traversir^g the subterranean 

10 geothermal zor)e, means for radially exparKling at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the subterranean geothermal zone from at 
least one c^er subterranean zone within the wellbore, and nr>eans for fluididy coupling 

15 at least one of the perforated tubulars with the subtenanean geothenmal zone. 

An apparatus has also been desa1t)ed that Indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular member induding one 
or more external seals, one or more perforated tubular members each induding one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isolation assemt>ly. At least one of the solid tubular n^bers and the perforated 
tubular members are formed by a radial expansion process perfonned within the 
wellbore, and the radial passage of at least one of the perforated tut>ular members are 
deaned by further radial expansion of the perforated tubular members within the 

25 wellbore. 

A method of isolating a first subterranean zorte from a second subterranean zone in a 
wellbore has also been described that indudes positioning one or more solid tubiriars 
within the weBt>ore, the solid tubulars traversing the first subtenranean zone, positioning 
30 one or more perforated tubulars within the wellt>ore each induding one or more radial 
passages, the perforated tubulars traversing the second si^terranean zone, radially 
expanding at least one cX the primary solid tubulars and perforated tubulars^within the 
wellbore, fluididy coupling the perforated tubulars and the solid tubulars, preventing the 
passage cf fluids from the first subterranean zone to the second subterrartean zone 



within the wellbore external to the solid tubulars and perforated tubulars, and cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expanston of tte perforated tubulars within the wellbore. 

5 A rnethod of extracting nriaterials from a produdng subterariean 

least a portion of the wellbore indiKJing a casing, has also been described that Includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
. perforated tubulars traversing the producing subterrartean zone, radially expandlrtg at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, flutdicly 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubiters, flufdidy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subten^nean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and deaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for Isolating a first subten^nean zone from a second subterranean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing ttie first subterranean zone, 
HDeans for positioning one or more perforated tubulars within the wellbore each 
induding one or vnxn radial passages, the perforated tubulars traversing the second 
subtenanean zorw, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone witiiin the wellbore external to the 
solid tubulars and perforated tubulars, and mear^ for deaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the wellbore. 

A system for extracting materials from a produdng subten-anean zone in a wellbore, at 
least a portion of the wellbore Induding a casing, has also been described ihaX Indudes 
nr>eans for positioning one or more solkJ tubulars within ttie wellbore, means for 
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positioning one or more perforated tubulars within the wellt>ore each including one or 
more radial passages, the perforeted tubulare traversing the produdng subterranean 
zone, means for radialty expanding at least one of the solid tubulars and the perforated 
tubulars within the welibore, means for fluididy coupling the solid tubulars with the 

5 casing, means for fluididy coupling the perforated tubulars with the sdid tubulars, 
means for fluididy Isolating the produdng subterranean zone from at least one other 
subterranean zone within the wdlbore, means f<^ fluididy coupllr^ at least one of the 
perforated tubulars with the produdng subterranean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 

10 radial expansion of the perforated tubulars within the welibore. 

Although illustrative embodiments of the invention have been shown and described, a 
wide range of modlflcation, change and substitutbn is contemplated in the foregoing 
disclosure. In some instances, some features of the present invention may be 
15 employed without a corresponding use of the other features. Accordingly, it is 
appropriate that the appended daims be construed broadly and in a manner consistent 
with the scope of the invention. 
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CLAIMS 



1. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

5 positioning one or more solid tubuiars within the wellbore, the solid tubulars 

traversing the first subten^anean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

10 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluidicly coupling the perforated tubuiars and the prinriary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbore external to the primary solid tubuiars and 
15 perforated tubulars; 

sealing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenable fluidic sealing material into the sealed annular redone of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

20 

2. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within ttie wellbore; 
positioning one or more perforated tubulars each including one or more radial 
25 passages within the wellbore, the perforated tubulars traversing the producing 
subtenranean zone; 

radially expanding at least one of the solid tubulars and the perforate tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
30 fluididy coupling the perforated tObulars with the solid tubulars; 

fluidicly isotating the produdng subterranean zone from at least one other 
subterrstfwan zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 
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sealing off an annular region within at least one of the perforated tubulars; and 
injecting a hardenable fluidic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the rsKlial passages of the perforated 

tubulars. 

5 

3. A system for isolating a first subterranean zone from a second subtenanean 
zone in a wellbcxe, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
10 means for, positionir^ one or mom perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars traversing the second 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
i 5 means for fluididy ooupHng the perforated tubulars and the solid tubulars; 

means for preventing the passage of flukis from the first subtenanean zone to 
the second subterranean zone within fhe wellbore external to the primary soFid tubulars 
and perforated tutHJlars; 

means for sealing off an annular region within at least one of the perforated 
20 tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

25 4. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore Induding a casing, comprising; 

means for positioning one or nKjre solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
mxB radial passages within the wellbore, the perforated tubulars traversing the 
30 produdng subteriBnean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluidiciy coupling the solid tubulars with the casing; 

mearvs for fluididy coining the perforated tubulars with the solid tubulars; 
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means for fluididy isolating the producing subtenranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy cx>upling at least one of the perforated tubulars with the 
produdng subterranean zone; 
5 means for sealing off an annular region within at least one of the perforated 

tubulars; and 

means for injecting a hardenable fluldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tut)ulars. 

10 
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1. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
5 more extemal seals; 

one or nnore perforated tubular members coupled to the solid tubular nr^embers; 
one or mxB flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluidic materials throi^h the perforated tubular ntembers; 

one or rnore temperature sensors operably coupled to one or more of the 
10 • perforated tubular members for monitoring the operating temperature within the 
perforated tubular nnembers; 

one or more pressure sensors operably coupled to one or more erf the 
perforated tubular members for nrK)nitoring the operating pressure wthin the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 

a controller operably coupled to the flow control valves, the temperatiro 
20 sensors, fl>e pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and controlling the operation of the flow control valves; 

wherein at least one of the solid tubular memt>ers and the perforated tubular 
members are formed by a radial expansion prooess performed within the wellbore. 

25 2. A method of isolating a flrst subterTar)ean zone from a second subterranean 
zone in a wellbore, comprising; 

positionir)g one or more solid tubulars withih the wellbore, the solid tubulars 
traversing the first subten^nean zone; 

positioning one or more perforated tubulars within the wellbore, the perforated 
30 tubulars traversing the second subten^nean zone; 

radially expanding at least one of the primary solid tubulars arKi perforated 
tubulars within the wellbore; 

fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subten^neah zone to the second 
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subterranean zone within the wellbore external to the solid tubulars arKi perforated 
tubulars; 

monitoring the operating temperatures^ pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 controiling the flow of fluidic materials through the perforated tubulars- as a 

function of the nwnitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone in a 
, wellbore, at least a portion of the wellbore including a casing, comprising; 

10 positioning one or nrKKe solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
15 fluididy coupling the sdid tubule with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
20 subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the rhonitored operating temperatures, pressures, and flow rates. 

25 

4. A system for isolating a Ttrst subterranean zone from a second subtenBnean 
zone In a wellbore, comprising: 

means for positioning one or nrK>re solid tubulars within the wellbore, the solid 
tubulars traversing tt>e first subterranean zone; 
30 means for positioning one or more perforated tubulars within the wellbore, the 

perforated tut>ulars traversing the second subtenranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preveFiting the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
pidrforated tubulars; 

means for monitoring the operating temperatures, pressures, and flow rates 
5 vnthin one or more of the perforated tubulars; and 

means for controlHng the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
10 wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversir^ the producing subtenBnean zone; 

means for radially expanding at least one of the solid tubulars and the 
15 perforated 

tutHilars witMn the wellbore; 

means for fluidicty coupling the solid tubulars with the casing; , 

means for flutdldy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the producing subtenanean zone from at least one 
20 other subtenanean zone v^thin the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for nrK)nitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; arKi 
25 nneans for controlling the flow of fiuidtc materials through the perforated tubulars 

as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly conr^rislng: 
30 one or solid tubular members, each solid tubular member Induding one or 

mora extemal seals; 

one or more perforated tubular memt>ers each induding radial p^sages 
coupled to the solid tubular members; and 

one or more solid tubular liners coupled to the interior surfaces of one or more 
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of the perforated tubular members for sealing at least some of the radial passages of 
the perforated tubular memt>ers; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 members are formed by a radial expansion process performed within the wellbore; and 
wherein the solid tubular liners are fonnDed by a radial expansion process 
performed within the wellbore* 

7. A nr)ethod of mdating a first subterranean zone from a seoorKl subterranean 
10 zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or nf>ore perforated tubulars each including one or nrK>re radial 
passages within the wellt>ore, the perforated tubulars traversing the second 
1 5 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
v^thin the weDbore; 

fluididV coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the fast subtenranean zone to the second 
20 subterranean zone within the v^llbore extemal to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
25 interior of one or mom of the perforated tubulars to flutdicty seal at least some of the 
fadial passages of the perforated tubulars. 

8. A method df extracting materials from a produdng subterranean zone In a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

30 positioning one or more solid tubulars within thte wellbore; 

posfttoning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the producing 
subterranean zone; 
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radially expanding at least one of the solid tubuiars and the perforated tubulars 
within the wellbore; 

fluidldy coupling the solid tubulars with the casing; 

fluldidy coupling the perforated tubulars with the solid tubulars; 
5 fluididy isolating the producing subtenranean zone from at least one other 

subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

positioning orm or nnore solid tubular liners within the interior of one or more of 
10 the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

15 9. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each induding one or 
20 more radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
25 rrmans for preventing the passage of fluids from the first subterranean zone to 

the second subtenranean zone within the wellbore extemal to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more solid tubular liners wiUiin the intertor of orte 
or more of the perforated tubulars; and 
30 means for radially expanding and plastically deforming the solU tubular liners 

within the interior erf one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore rnduding a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars wiUiin the wellbore; 

mear)s for fluididy coupling the solid tubulars with the casing; 
10 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fli^dldy isolating the produdng subterranean zone from at least one 
other subtenanean zone within the wellbore; 

means for fiukJicly coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 
15 means for positioning one or more solid tubular liners within the interior of one 

or more of the prorated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

20 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular nDembers, eadi solid tubular member induding one or 
more external seals; 

25 one or more perforated tubular nr>6mbers eadi induding radial passages 

coupled to the solid tubular members; and 

a sealing material cou(ried to at least some of the perforated tubular members 
for sealing at least some of the radial passages of the (^rforated tubular memt)ers; and 

a shoe coupled to the zonal isolation assembly. 
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12. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
travrersing the first subt^ranean zone; 
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posHIoning one or more perforated tubulars each including one or nntore radial 
passages within the wellbore, the perforated tubulars traversing the second 
subtenranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
5 within the wellbore; 

fluididy coupling the perforated tubulars and the prinnary sdtd tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary sdid tubulars and 
perforated tubulars; 

10 sealing off an annular region within at least one of the perforate tubulars; and 

injecting a hardenable fluidic seating material into the sealed annular regipns of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulsHTS. 

15 13. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a pc^on of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning prie or more perforated tubulars each including one or more radial 
passages within the wellt)ore, the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expandlrig at least orie of tiie solid tubulars and the perforated tutHJiars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
25 fluididy isolating the produdng subterranean zone from at least orte other 

subterranean zone within the welltK)re; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subtenranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 injecting a hardenable fluidic sealing material into the sealed annular regions of 

the perforated tubulars to seal ofT at least sorm of the radial passages of the perforated 
tubulars. 



85 



14. A system for isolating a first sut>terTanedn zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
5 means for positioning one or more perforated tubulars each Including one or 

more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean rone; 

means for radially expanding at least one of the solid tubulars and perforated 
tutHJiars within the welit)ore; 
10 moans for fluidicly coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

(means for sealing off an annular region within at least onei of the perforated 
15 tutHJiars; and 

means for Injecting a liardenable fluidic sealing rnaterial into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials frorn a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 
means for positioning one or niore solid tubulars wthin the wellbore; 
means for positioninjg one or more perforated tubulars each induding one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
25 produdng subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars withiri the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
30 nr>eans for fluidicly Isolating the f^udng subterranean zone from at least one 

other subterranean zone within the wellbore; 

nrvsans for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenanean zone; 



86 



t 

means for sealing off an annular region within at least one of the perforated 
tubulars; and 

means for injecting a hardenable fluidic sealing niaterial into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

1 6. An apparatus, comprising: 

a zonal isolation assembly positioned within a welibore that traverses a 
subterranean formation, comprteing: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tidnilar memt)ers coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the welibore; and 
wherein at least one of the perforated tubular menrd)ers are radially expanded 
into intinnarte contact with the subterranean formation. 

20 17. The apparatus of daim 16. wherein the perforated tubular nnembers that are 
radially expanded into intinnate contact with the subterranean fonmation compress the 
subterranean formation. 

18. A method of isolating a first subtenranean zone from a second subterranean 
25 zone In a wellt)ore, comprising: 

positioning one or more solid tubulars within ttie welibore, the solid tutHJiars 
traversing the first subtenranean zone; 

positioning one or tnore perforated tubulars within the welibore each indudirtg 
one or more radial passages, the perforated tubulars traversing the secorrd 
30 subterranean zone; 

radially expanding at teast one of the primary solid tubulars and perforated 
tubulars within the welibore; 

radially expanding at least one of the perforated tutuitars into intimate contact 
with the second subtenranean zone; 
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ftuidldy coupling the perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 

subtenanean zone within the wellbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of daim 18, wherein the perforated tubulars that are radially 
expar^ed into intimate contact with the second subterranean ^ne compress the 
second subterranean zone. 

10 20. The method of datm 18, further comprising vibrating the second subtenBnean 
zone to increase the rate of recovery of hydrocart>ons from the second subterranean 
zone. 

21. The method of claim 18, further comprising vibrating the second subterranean 
15 zone to dean the radial passages of the perforated tubulars that are radially exparKled 

into intimate contact with the second subterranean zone. 

22. The method of claim 18. further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the secorKi 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subteoanean zone. 

23. A method of extracting materials from a produdng subteranean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; . 

25 positioning one or more sdid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each induding 
one or more radial passages* the perforated tubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
30 within ttie wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the produdng subterranean zone; 

fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
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fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone. 

5 

24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded into intimate contact with the producing subtenranean zone compress the 
produdng subtenanean zone. 

10 25. The methcxj oX claim 23, further coniprising vibrating the produdng 
siAtenanean zone to increase the rate of recovery of hydrocartxHis from the produdng 
subterranean zone. 

26. The method of daim 23, further comprising vibrating the produdng 
15 subterranean zone to dean the radial passages of the perforated tubulars that are 

radiaify expanded into intimate contact with the produdng subterranean zone. 

27. The method of daim 23, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into Intimate contact with the produdng 

20 subtenanean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zor>e. 

28. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

25 means for positionir^ one or more solid tubulars v^thin the wellbore, the solid 

tubulars traversing the first subtenranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
indudlfkg one or nK>re radial passages, the perforated tubulars traversing the second 
subterranean zone; 

30 means for radtalty expanding at least one of the solid tubulars arwl perforated 

tubulars within the wellbore; 

nrieans for radially expanding at least one of the perforated tubulars into Intimate 
contad with the secorul subterranean zone; 

nr^ns for fluididy coupling the perforated tubulars and the solid tubulars; arul 



89 



means for preventing the passage of fluids from the first subterranean zone to 
the second subteranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of daim 28, wherein the means for radially expanding at least one 
of the perforated tubulars mto intimate contact with the second subterranean zone 
comprises means for compressing the s^xmd subterranean zone. 

30. The system of claim 28, further comprising means for vibrating the second 
10 subtenBnean zone to Increase the rate of recovery of hydrocartx)ns from the second 

subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zor>e to dean the radial passages of the perforated tubulars that are 

1 5 radially expanded into IntirrBte contact with the second subterranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
second subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 second subterranean zone. 

33. A system for extracting materials from a produdng subten^nean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

means for positioning or^ or more solid tubulars within the wellbore; 
25 nrieans for petitioning one or nrK>re perforated tubulars within the 

induding one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

nf)eans for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
30 means for radially expanding at least one of the perforated tubulars into intinnate 

contact with the prcKludng subtenanean zone; 

means for fluldidy coupling the solid tubulars with the casing; 

means for fluldidy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subtenanean zone from at least one 
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other subterranean zone within the wellbore; and 

means for fluidicty coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

5 34. The system of daim 33, wherein the means for radially e)9)anding at least one 
of the perforated tubulars into intimate contact with the producing subten^nean zone 
comprises means for compressing the producing subten^nean zone. 

35. The system of daim 33, further comprising means for vibrating the prc»lucing 
10 * subterranean zone to increase the rate of recoy^ry of hydrocarbons from the prcKJudng 

stJbterranean zone. 

36. The system of claim 33, further comprising means for vibrating the producing 
subterranean zone to clean the radial passages of the perforated tubulars that are 

15 radially expanded into intimate contact with the produdng subten^nean lone. 

37. The system of daim 33, furtlier comprising means for applying an impulsive 
load to the perforated tubulars that are radially exparKled into intimate contact with the 
produdng subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fomnation and indudes a perforated wellbore casing, comprising: 
25 one or more solid tubular members, each solid tubular member induding one or 

more external seals; 

one or more perforated tubular members qoUpled to the solid tubular members; 

and 

a s^ coupled to the zonal isolation assembly; 
30 wherein at least one of the solid tubular nrrembers and the perforated tubular 

rnemt>ers are formed by a radial expansion process performed withiii the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into Intimate contad with the perforated wellbore casing. 
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39. The apparatus of daim 38, wherein the perforated tubular members that are 
radially exparKled into intimate contact with the perforated casing compress the 
subtenranean fonDation. 

5 40. A method of isolating a first subterranean zone from a second subterranean 
zme k\ a wellbore that includes a perforated casing that traverses the second 
subten^nean 2one, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenBnean rone; 
10 positioning one or rhore perforated tubulars within the welibore each Including 

one or rmre radial passages, the perforated tubulars traversing the second 
subtenBnean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the weHbcHe; 
15 radially expanding at least one- of the perforated tubulars into intimate contact 

with the perforated casing; 

fluididy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subten^neah zone to the second 
subterranean zone within the w^lbore external to the solid tubuiars and perforated 
20 tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are radlaily 
expanded into intimate contact with the perforated casing compress the second 
subterranean zone. 

25 

42. The method cf daim 40, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocartx>ns from the second subterranean 
zone. 

30 43. The method of daim 40, further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing. ' 

44. The method of daim 40, further comprising applying an impulsive load to the 
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perforated tubulars tt)at are radially expanded into tntinrtate contact with the perforated 
casing to increase the rate of recovery of hydrocartxms from the second subteranean 
zone. 

5 45. A method of extracting matenals from a producing subtenranean zone in a 
weHbore, at least a portion of the wellbore including a casing and a perforated casirig 
that traverses the producing subterranean zone, comprising; 

positioning one or more sotid tubulars within the wellbore; 
positioning one or rmre perforated tubulars within the wellbore each including 
10 one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tutajlars into intimate contact 
15 with the perforated casing; 

fluidicly coupling the solid tubulars with the casing; 
flukJidy coupling the perforated tubulars with the solid tubulars; 
. fluididy Isolating the productr^ subterranean zone from at least one other 
subterranean zone within the wellbore; and 
20 fluididy coupling at least one of the perforated tubulars with the produdng 

subterranean zone. 

46. The method of daim 45. ^lerein ttie perforated tubulars that are radially 
expanded into intimate contact witf> the perforated casing compress the produdng 

25 subterranean zone. 

47. The method of daim 45, further con^)rising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocartx)ns from the produdng 
subtenanean zor^. 

30 

48. The method of daim 45, further comprising vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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49. The method of claim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to irKrease the rate of recovery of hydrocartxjns from the producing 
subterranean zone. 

5 

50. A system for isolating a first subterranean zone from a second subterrariean 
zone In a vi^llbore that Indudes a perforated casing that traverses the second 
subtenranean zone, comprising: 

means for positioning one or nr>ore solid tubulars within the welibore. the solid 
10- tubulars traversing the first subtenanean zone; 

means for positioning one or more perforated tubulars within the welibore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
15 tubulars within the welibore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
means for preventing, the passage of fluids from the first subterranean zone to 
20 the second subtenranean zone within the welibore extendi to the solid tubulars and 
perforated tubulars. 

51. The system of dalm 50, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 

25 means for compressing the second subterranean zone. 

52. The system of claim 50, further comprising means for vibrating the second 
subtenranean zor^e to increase the rate of recovery of hydrocarbons frbm the second 
subterranean zone. 

30 

53. The system of dalm 50, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially exparKled into intimate contact with the perforated casing. 
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54. The system of claim 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into Intimate contact with the 
perforated casing to increase the rate of recovery of hydrocart>ons from the second 
subterranean zone. 

5 

55. A system for extracting materials from a producing subterranean zone in a 
wellt>ore, at least a portion of. the wellbore including a casing and a perforated casing 
that traverses the producing subtenanean zone, comprising; 

means for positioning one or more sdki tubulars within the wellbore; 
10 means for positioning one or moTB perforated tubulars within the wellbore each 

including one or more radial openings, the perforated tubulars traversing tfie producing 
subterranean n>ne; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within me welltx)re; 
15 means for radially expanding at least one of me perforated tubulars into intimate 

contact with the perforated casing; 

means for fluidicly coupling the solid tubulars with the casing; 

nrteans for fluidicty coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subterranean zone from at least one 
20 otter subtenanean zone within the wellbore; and 

means for fluidicly coupling at least one of the perforated tubulars with the 
prcxiudng subtenanean zone. 

56. The system d daim 55, wherein the means for radially expanding at least one 
25 of the perforated tubulars into intimate contact with the perforated casing comprises 

means for compressing the producing subterranean zor>e. 

57. The system of daim 55. further comprising means for vibrating the producing 
subtenanean zone to increase the rate of recovery of hydrocart>ons from the producing 

30 subterranean zone. 

58. The system of daim 55, further comprising means for vibrating the producing 
subtenBnean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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59. The system of daim 55, further cx)mpnstng means for applying an impulsive 
load to the perforated tubulars that are radially expanded Into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from Vrm producing 

5 subterrartean zone. 

60. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, eadi solid tubular member including one or 
10 more external seals; 

one or nr>ore perforated tubular merTtf)er5 each including radial passages 
coupled to the solid tubular memt)ers; and 

one or more perforated tubular liners each including one or more radial 
passage coupled to the interior surfaces of one or more of the perforated tubular 
16 members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 
wherein the perforated tubular liners are fonned by a radbl expansion process 
20 performed within the wellbore. 

61. A method of isolating a first subterranean zone from a second subterranean 
zoTYe In a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
25 traversing the first subterrariean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforate tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 
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positioning one or nnore perforated tubular liners within the interior of one or 
nrtoreofthe(^rforated tutHilars; and 

radially expanding and plasticaHy defonming the perforated tubular liners within 
the interior of one or rmre of the perforated tubulars. . 

5 

62. A methcKi of extracting nnaterials fronn a producing subterranean zone in a 
welibore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or nriore perforated tubulars each including one or more radial 
10 passage within the wellbore, the petrforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluidicly coupfing the solid tubulars with the casing; 
1 5 fluidicly coupHng the perforated tubulars with the solid tubulars; 

fluidicly teolating the producing subterranean zone from at least one other 
subtenanean zone within the wellbore; 

fluidicty coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 

radially expanding and plastically defonning the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

25 63. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing tlie first subterranean zone; 

means for positioning or^ or nrK>re perforated tubulars each including one or 
30 fxme radial passages within the welit^ore, tfie perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

nr^ans for fluMidy coupling the perforated tubulars and the solid tut)ulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubufars; 

means for positioning one or more perforated tubular liners within the interior (rf 
5 one or more of the perforated tubulars: and 

means for radially expanding and plastically defomning the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone in a 
1 0 - wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or nK>re solid tubulars within the wellbore; 

nrteians for positioning one or more perforated tubulars each including one or 
more radial passages within the Wellbore, the perforated tubulars traversing the 
producing subtenanean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 

means forfluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulata with the solid tubulars; 

nieans for fluididy teolating the producing subterranean zone from at least one 
20 other subtenanean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or nrKKe perforated tubular linens within the interior of 
one or more of the perforated tubulars; and 
25 means for radially expanding and plastically deforming the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or rnore solid tubular nr^embers, each solid tubular member including one or 

more external seats; 

two or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

one or more onewy valves; for controllably fluididy coupling the perforated 
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tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular nr>embers and the perforated tubular 
noembers are fomied by a radial e}q>ansion process performed within the wellbore. 

5 

66. A method of isotatirig a first subten^hean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

positioning one or nrK>re solid tubuiars within the weilbore, the ^iid tubulars 
traversing the first subtenranean zone; 
10 positioning two or more perforated tubulars eadi induding one or more radial 

passages within the wellbore, the perforated tubulars traversing the second 
subten^nean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the weHbore; 

1 5 fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing ttie passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the produdhg zones that has not 
20 been depleted to one of the produdng zones that has been depleted. 

67. Amethodof extracting n^terials from a wellbore having a plurality of produdng 
subtenranean zones, at least a portion of the wellbore induding a casing, comprising; 

positioning one or nrK>re solid tubulars within the wellbore;. 
25 positioning two or nnore perforated tubulars each induding one or more radial 

passages within the wellbore, the perforated tubulars traversing the produdng 
subterranean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
30 fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subterrariean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the produdng zones that has t>een depleted. 



5 68. A system for teolating a first subtenranean zone from a second subterranean 
zone having a pturalit/ Cff producing zones In a wellbore, con^rlsing: 

means for positioning one or nriore solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
10 more radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars ^in the wellbore; 

mear)s forfluididy coupling the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more cf the perforated tubulars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 



69. A system for extracting materials from a plurality of producing subterrartean 
zones in a wellbore, at least a portion of the wellbore induding a casing, comprising; 
25 means for positioning one or more sdid tubulars virithin the wellbore; 

means for petitioning one or more perforated tubulars each induding one or 
rrK>re radial passages within the wellbcKe. the perforated tubulars traversing the 
produdng subtenanean zor>es; 

nr>eans for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means forfluididy coupling the perforated tubulars v\rith the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
ottier subterranean zone within the wellbore; 
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means for fluldicty coupling at least one of the perforated tubulars with the 
producing subtenranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or mem of the perforated tubulars; and 
5 means for preventlrtg fluids from passing from one of the producing zones that 

has not been depleted to one of the producir>g zones that has been depleted. 

70. An apparatus for extracting geothermal energy from a subterranean fomiation 
containing a source of geothenrwl energy, comprising: 

10 a zonal isolation assembly positioned within the subtenranean formation, 

comprising: 

one or nnore solid tubular members, each solid tubular member induding one or 
more extemat seals; 

one or nrK>re perforated tubular members each including radial passages 
1 5 coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are fonmed by a radial expansion process performed within the wellbore. 

71. A method of isolating a first subtenBnean zone from a second subterranean 
zone induding a source of geothennal energy in a wellbore, comprising: 

25 positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subten^rtean zone; 

positioning one or more perforated tubulars each induding one or more radial 
passs^ges within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

30 rad'etty e)cpanding at least orie of the solid tubulars and perforated tubulars ^ 

within the wellbore; 

fiuididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellt>ore external to thie primary solid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tubular liners within the interior oT one or 
more of the perforated tubulars; and 

radially expandir^ and plastically deforming the perforated tubular liners within 
5 the interior of one or more of the perforated tubulars. 

72. A method of extrac^ng geothermal energy from a subterranean geothermal 
zone in a wellbore, at least a portion of the wellbore including a casing, oomprlstng; 

positioning one or nxm solid Ujbulars within the wellbore; 
10 * positioning one or more perforated tubulars each including one or mors radial 
passages within the wellbore, the perf(»fated tubulars traversing the subterranean 
geolhemial zor>e; 

radially expanding at least one of the solid tubulars and \he perforated tubulars 
within the wetlb€»^; 
15 fliddiciy coupling ttie solid tubulars with the casing; 

fluididy cbupling the perforated tubulars with the solid tubulars; 
fluididy isolating the subtenanean geothermal zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the. subterranean 
20 geothermal zone. 

73. A system for isolating a first subterranean zone from a second geothermal 
subterranean zone in a wellbore, comprising: 

means for positioning one or rhore solid tubulars within the wellbore, the solid 
25 tubulars traversing the first subterranean zone; 

means for positioning one or nrme perforated tubulars eadi induding one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
gecthemnal subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
30 , tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 

nteans for preventing the passage of fluids from the first subterranean zone to 
the second geothermal subterranean zone within the wellbore external to the primary 
solid tutHilars and perforated tubulars. 
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74. A system for extracting gepthermal energy fnxn a subterranean geottiermal 
zone in a wellbore, at least a portion of the weilbore including a casing, connprising; 

- means for positioning one or more solid tubuiars within the weilbore; 

means for positioning one or more perforated tubuiars each including one or 
more radial passages within the weilbore, the perforated tubuiars traversing the 
subterranean geothemnal zone; 

means for radially expanding at least one of the solid tubutara and the 
perforated tubuiars within the weilbore; 

means for fluididy coupling the solid tubuiars with the casing; 

means for fluididy coupling the perforated tubuiars with the solid tubuiars; 

means for fluididy isolating the subterranean geothenmal zone from at least one 
other subterranean zone within the weilbore; and 

means for flukJicly coupling at least one of the perforated tubuiars with the 
subtenranean geothemnal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or ntore solid tubular members, each solid tubular member Induding one or 
more external seals; 

one or more perforated tubular members each induding one or wotb radial 
passage coupled to the solid tubular members; and 

a shoe coupled to the zonal tsolatton assembly; 

wherein at least one of the solkl tubular members and the perforated tubular 
members are formed by a radial expansion proc^ perfbnmed within the weilbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are deaned by further radial expansion of the perforated tubular members within the 
weilbore. 

7(3. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellborn* comprising: 

positioning one or mora solid tubuiars within the wellt)ore, the solid tubuiars 
traversing the first subterranean zone; 
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positioning one <^ more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
subten^nean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubulars within the wellbore; . 

fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the ffrst subten^nean zonB to the secornl 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; and 

Id cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellt)ore indudteig a casing, comprising; 

1 5 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subtenanean zone; 

radially e)q)anding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore; 

fluidicly coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 
25 fluidicly coupling at least one of the perforated tubulars with the produdng 

subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
nK>r6 of the perforated tubulars; and 

deaning material from the radial passages of at least one of the perforated 
30 tubulars by furttier radial expansion of the perforated tubulars within the wellbore. 

78. A system for isolating a f^t subterranean zone from a second subterranean 
zone in a wellt>ore, comprising: 
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means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or niore perforated tubulars within the wellbore each 
including one or more radial passages, the periforated tubulars traversing the seccmd 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for flutdidy coupling the perforated tubulars and the solid tubulars; 

means for previsnting the passage of fluids from the first subten^nean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perflated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

79. A system for extracting materials from a producing subten^nean zone In a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
Including one or nrK>re radial passages, ttie perforated tubulars traversing the producing 
sut>terTanean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluldidy coupling the solid tubulars with the casing; 

means for fluWicly coupling the perforated tuljulars with the soild tubulars; 

means for fluididy isolating the producing subtenBnean zone from at least one 
other subtenanean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; and 

means for deaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars wimin me 
' weBboTB. 
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